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The Overhead Gear, Broadside View. The Design of the Overhanging Ends is Well Shown. 
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The Overhead Traveling and Hoisting Gear. The 16,500-Ton Battleship “Lord Nelson” in Course of Construction is Shown Below. 


A NEW OVERHEAD TRAVELING GEAR FOR EXPEDITIOUS CONSTRUCTION IN SHIPYARDS,—(Sce page 90.) 
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‘FINAL COMPLETION OF THE CROTON RESERVOIR. 

Although the gates of the Croton reservoir were 
closed for the first time in the spring of last year, 
that event was generally taken as marking the comple- 
tion of the great work, as a matter of fact the crest of 
the dam had not at that time been carried up to its 
full height, nor had anything been done on the erection 
of the fine arched span, which now forms a connection 
between the crest of the main dam and the rocky bluffs 
which form one wall of the spillway. During the inter- 
vening months, the great mass of masonry which con- 
stitutes the dam proper has been carried up to its full 
héight, and the broad roadway has been completed 
across its crest from the northerly to the southerly 
abutment. The crest of the spillway was the last por- 
tion of the stonework to be completed to its full height, 
and on January 17 of this year the Comptroller of the 
city of New York, as representative of the Mayor, laid 
the last stone, thus putting the great wall of masonry 
in position to hold the waters of the impounded lake 
up to the high-level mark which represents the reser- 
voir’s capacity of about 30 billion gallons of water. In 
our fesue of April 15, 1905, we gave a complete series 
of views of this noble work, including some of the 
stee] bridges which carry the new driveway over var- 
fous arms of the lake, and form important elements of 
the splendid driveway which runs entirely around the 
reservoir. 

Quite apart from its priceless value as forming the 
most important element in the water supply of the 
capital city of the New World, the Creton reservoir is 
destined to become, in future years, one of the most 
picturesque sections of the magnificent system of boule- 
vards -and driveways which extends from Riverside 
Drive and Lafayette Boulevard up the easterly bank of 
the Hudson River. With the construction of the Hud- 
son Memorial Bridge, and the improvements in grad- 
ing and in surface which are bound to take place on 
the Albany Post Road, there will be no finer automo- 
bile trip in the State, both for the picturesque beauty 
of the.country and the wide variety of interest, than a 
run to the Croton reservoir by way of the Hudson, and 
a trip over the splendid roads around the lower por- 
tion of this eat itae artificial lake. 

SHIPBUILDING IN THE UNITED STATES. 

Were it not for the orders obtained by our 
building yards for the construction of United States 
warships, and other government vessels such as reve- 
nue cutters ard lighthouse tenders, it would be difficult 
for many of these establishments to keep their costly 
plants in operation. This is particularly true of the 
larger plants located on the Atlantic and Pacific sea- 
board. Thus we find that during the fiscal year end- 
ing July 1, 1905, there were under construction or under 
contract in the shipyards of the United States seventy- 
six steel merchant vessels, of 190,903 tons, and thirty- 
nine steel government vessels, of 308,702 tons; so that 
the amount of work being done for the government 
(most of it for the United States navy) was over sixty 
per cent greater than the work being done for private 
shipping concerns. Even more remarkable were the 
conditions in 1904, when the merchant tonnage was 
only 94,988 tons, as against 331,435 tons that were un- 
der construction for the government. In the presence 
of these figures, it would be well for those people who 
are bitterly opposed to the upbuilding of our navy to 
bear in mind that our warships not only serve as guar- 
dians of the peace (for which they are just as essen- 
tial as the police of our cities) but the very act of their 

. has served to keep alive the important ship- 
bu interests of this country. Indeed, the abso- 
lute Cessation of new naval construction would involve 
the closing down of several of our building yards. 

The mercliant marine of the United States, including 
all’ kinds of documented shipping, comprised on July 
1, 1905, 24,681 vessels, of 6,456,543 tons. About one- 
half of this amount was afloat on the Atlantic and Gulf 
coasts, one-third of it on the Great Lakes, while on the 
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Pacific coast the total amounted to 793,088 tons, the 
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small remainder being found at the Hawaiian Islands 
and on the western rivers of the United States. During 
the year, 1,102 vessels of all kinds, great and small, 
were built, the total tonnage amounting to 330,316 tons. 
Of this total, 40,000 tons consisted of steel steamers, 
including the big “Dakota” of over 20,000 tons; 14,149 
tons consisted of steel ferry, and bay steamers; 
and 29,104 tons of wooden schooners; while the im- 
portance of the Great Lakes shipbuilding interests is 
shown by the fact that the total tonnage of new steel 
steamers built there during the same year was 101,521 
tons, Comparing the total gross tonnage of the Amer- 
ican merchant marine, as given above, with that of our 
most formidable competitors, we find that for 1905 the 
total tonnage of the German Empire amounted to 
5,517,673 gross tons, of which 2,888,693 tons represent 
steamship tonnage; while the total shipping of the 
United Kingdom and British Colonies for the same year 
is 17,900,720 gross tons, of which all but 1,600,182 tons 
represents steamship tonnage. In many of oltir readers 
the decline of the American schooner will arduse some 
sentimental interest. The far-famed New England 
schooner, with its generous beam, lofty spars, and per- 
fectly fitting canvas, was unquestionably the pioneer 
of the foreign trade of the United States. To-day, how- 
ever, in spite of jts stanchness, and carrying 
capacity, the schooner, with the exception of a few 
ports in Africa and Australia, is being steadily dtiven 
out by the small steam-propelled trading vessel. 
rr ee oe 

ARMY TRANSPORT AND THE MERCHANT MARINB, 

Speaking of the shipbuilding of the United Stat®, 
we are reminded that the great importance of the pos- 
session by the United States of an adequate merchant 
marine, because of its bearing on the question of army 
transportation over seas, was strongly brought out in a 
report which has just been compiled by the General 
Staff, and forwarded through Secretary Taft to the 
chairman of the Joint Committee on Merchant Marine. 
The General Staff is remarkably frank in its discussion 
of the transport service in the Spanish war. We are 
told, regarding the Santiago expedition of 1898, that 
the Quartermaster’s Department chartered every Amer- 
ican vessel that could be obtained in the Atlantic ports 
in the twenty days following the declaration of war, 
and that as the grand result of its efforts it obtained 
only thirty-six vessels of an average size of 2,500 gross 
tons, and that of these, only two were more than 4,000 
tons. The report proceeds to say (we trust that Con- 
gress will lay the words to heart): “The official records 
afford ample evidence that the safe arrival was due 
to the good fortune of continued fine weather. A se- 
vere storm would have scattered the fleet, probably 
with great loss of life, and would have defeated the 
object of the expedition. This fleet of ships could not 
have embarked, under reasonable conditions, a force of 
more than 8,000 or 10,000 men, and when so embarked, 
the expedition could have been dispatched on a long 
voyage only at great jeopardy of the welfare of the 
men, and of the success of the enterprise.” 

It will be remembered that following the close of the 
Spanish war a considerable increase was made in our 
enlisted army; yet because of the smallness of our 
merchant marine, we are not to-day in a position to 
utilize this increased force in any adequate degree, at a 
distance from our own shores. According to the Gen- 
eral Staff, it is a fact that now, and for some time to 
come, the force for which our military establishment 
is maintained cannot be exerted over seas. The first 
quick blow, so increasingly important, cannot be struck 
at all, nor can an expedition of any great size be em- 
barked without delay, except by the use of foreign ves- 
sels. This condition of things cannot improve until 
the American seagoing merchant marine has increased 
in tonnage to approximately two and a half times its 
present volume. Moreover, the ships should be adapt- 
ed in size and in design to quick conversion into suit- 
able transports, and should be built under conditions 
which make their voluntary surrender to the United 
States, on demand, a foregone conclusion. We are in- 
formed that a single army unit such as a division with 
nine infantry regiments, one cavalry regiment, three 
artillery battalions, one engineer battalion, and one 
company signal corps, with the necessary hospital, am- 
munition, and supply wagons, would require for its 
transportation ten 6,500-ton ships and nine 5,500-ton 
ships. Two such divisions, representing, say, 25,000 
men, could be provided with transportation in fifteen 
days, and they would require twenty of the larger and 
eighteen of the smaller ships. 

But owing to the fact that these merchant ships, 
built under transport requirements, might at the oc- 
currence of a crisis be more or less widely scattered, 
and because of other delays, such as extensive dock- 
yard repairs, it is not possible to reckon that more 
than one-third of the vessels required could be made 
available in fifteen days. Hence, for every ship for 
which there is likely to be a call, there must be three 
afloat. That is to say, to be certain of transporting our 
little army of 25,000 men, there should be afloat in our 
merchant marine sixty of the 6,500-ton ships and fifty- 
four of those of 5,500 tons. Furthermore, since the 
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crisis might arise either on the Pacific or the Atlantic, 
it would be necessary to have this number of ships, 
suitable for transport, afloat on each ocean, or a total 
of 228 vessels of a gross tonnage of 1,368,000 tons. 

Now, in 1904, in the whole American steam merchant 
marine, there were only fifty-seven seagoing vessels of 
4,000 tons and upward, with a total of 400,000 gross tons. 
It is not necessary to follow the argument of the Gen- 
eral Staff any further to be convinced that in case of 
a crisis occurring, say, in Honolulu, the Philippines, 
Porto Rico, or Panama, requiring the instant dispatch 
of the very moderate force of 25,000 men, the army, 
because of lack of transportation, would find itself 
unable to give immediate response. Herein lies one 
of the most powerful arguments for the encouragement 
by the United States government of the efforts to up- 
build our merchant marine. 

TWO CENTURIES AFTER FRANKLIN. 

On the 17th of this month occurred the bicentenary 
of Benjamin Franklin. Not only has posterity assigned 
to him his rightful position among the greatest and 
ablest of Americans, but foreigners as well early rec- 
ognized those qualities of his masterly intellect which 
placed him among the foremost statesmen and men of 
science and letters. Undoubtedly his fame rests chief- 
ly upon his public career, his services to his country 
as a statesman, diplomat, and patriot. An historical 
figure of international fame, his scientific attainments 
are overshadowed by his political eminence. And yet, 
the results of his scientific researches and investiga- 
tions easily place him in the very front rank of scien- 
tific men of the world. 

Few, indeed, of us have a proper appreciation of 
Franklin's work in natural philosophy and electricity. 
It is true that his classic experiment to prove the 
identity of lightning and electricity is known the world 
over; but so general is the ignorance of his other scien- 
tific labors, that this great discovery is often regarded 
Merely as a fortuitous and chance occurrence. The 
utter absurdity of this belief needs no further proof 
than even slight acquaintance with his painstaking and 
unremitting study in this as well as other directions; 
and it is unquestionably true that this experiment was 
not the origin of a theory, but that it was the culmin- 
ating test of a line of theoretical reasoning and in- 
vestigation. Franklin's interest in things scientific 
was limited in range only by the limits of the knowl- 
edge of his time. His splendid versatility and intense 
interest In all phases of human endeavor led him into 
branches of knowledge where his remarkably practical 
mind and sound judgment produced contributions to 
science of Undisputed value. So, his early investiga- 
tions of chiMney drafts were soon followed by the in- 
vention of a stove, which embodied the principles of 
the modern h6t‘air furnace and other devices of like 
character. 

A subject which at this time possessed a peculiar 
fascination for him was meteorological investigation, 
and his knowledge and understanding of the general 
physics of the atmosphere were far in advance of his 
period. Franklin was probably the first to institute 
our present methods of tracing and recording storms 
from point to point, and his investigations of the Gulf 
Stream, for the first time using thermometric means 
of verification, were of great value to navigators. No 
strange occurrence or natural phenomenon was allowed 
to pass without investigation by the best means at his 
command. Thus his friend Priestley, in making public 
the account of his discovery of oxygen, at the same 
time published a letter from Franklin telling of an in- 
flammable gas found in certain American rivers, known 
to-day as marsh gas. 

Franklin's studies in electricity were, however, car- 
ried out farther and more thoroughly than his various 
activities permitted him to do with other branches of 
knowledge, and upon his electrical investigations rest 
his great claims to fame as a scientist. His introduc- 
tion to this branch of science, then beginning actively 
to engage the attention of men of learning in Europe, 
was through a Dr. Spence of Boston, who possessed 
some crude apparatus and was acquainted with the 
work that had been done abroad. Franklin’s interest 
was at once aroused, and his natural inclination to 
philosophic study of this character soon induced him 
to make electrical research one of the prime objects 
of his life, and a hobby which he did not relinquish 
until his death. Collinson, the English agent of the 
Library Company of Philadelphia, and the personal 
friend of Franklin, supplied him with existing Enz- 
lish literature on the subject, and soon sent him Pr. 
Watson’s book, as well as one of the tubes used in the 
experiments. Franklin eagerly took up the closer 
study of é cal phenomena, and in 1747, with three 
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electrical machine for his own use. His splendid fer- 
tility of resource and unflagging energy are demon- 
strated in no better way than in these experiments, 
crude, hampered by insufficient apparatus and ignor- 
ance of what had already been done, but even so, out- 
stripping the work of the best continental scientists. 

Franklin evolved the electric fluid theory acceptable 
to the non-mathematical mind almost to our day. His 
work with the Leyden jar was classic, and with his 
experiments begins the forging of the link between this 
and the voltaic cells. 

In 1748 he decided to retire from public life and 
business, to devote his entire time to electrical study 
and research. With this purpose in view he sold his 
newspaper, almanac, and printing house, and the re- 
sult of this sale, with the fortune he had previously 
amassed, enabled him to settle down to conduct his 
experiments unhampered by lack of time, until again 
called into public activity a few years later. The work 
on the Leyden jar was continued with marked success, 
and at this time Franklin was undoubtedly in advance 
of most foreign electricians. He conceived and used 
the arrangement of electrical sources in series, a 
method hitherto unknown. Further, he made the im- 
portant discovery, and proved it, that the charge of 
the jar lies near the surface of the glass itself and not 
in the metal as had been believed. 

Unquestionably, his greatest success was in proving 
that lightning is an electrical phenomenon. As early 
as 1746, John Freke, a Scotchman, followed by other 
scientists, formulated this hypothesis, and unsuccess- 
fully attempted its proof. In all probability, Franklin 
did not know much about these other theories, and his 
conception of the identity appears to have come to him 
early in his investigations, during certain of which 
he painstakingly observed and noted all the charac- 
teristics apparently common to a flash of lightning and 
an electric spark. In 1749 he sent to Collinson his 
two famous communications, making known his belief 
in this identity. Outlined in these letters was a 
theory of the causes of atmospheric electricity, ingen- 
ious though incorrect, which he soon abandoned. He 
continued his experiments through the summer, and 
in July of the following year he again sent a long 
communication to Collinson, giving an account of the 
experiments in which the invention of the lightning 
rod is set forth, and outlining a plan for proving that 
lightning and electricity are of the same character. 
Collinson recognized the value of the account, and 
attempted to secure its publication in the Journal of 
the Royal Society. The Society was not well disposed 
toward Franklin, and refused to entertain the idea. 
Cave, the great London publisher, denied the letter 
space in his Gentleman’s Magazine, but consented to 
print it in book form. This was done, and the publica- 
tion in 1751 was soon followed by a French transla- 
tion. The importance of the experiments was recog- 
nized in France; and while Franklin, continuing his 
investigations, was pondering on how to conduct his 
projected lightning-rod test himself, he learned that 
it had been successfully carried out by French savants. 
How this had been done he did not know. He was 
only acquainted with the bare fact of the accomplish- 
ment. Nevertheless, he set to work and soon evolved 
the kite experiment, which made him famous the world 
over, and which was followed by his election as hon- 
orary member to most of the learned societies of Eu- 
rope, including the Royal Society of England. 

It has been held that had Franklin been able to de- 
vote his entire time to science, had his studies been 
pursued in an environment more suited to work of 
this kind, and had his opportunities for acquiring 
scientific erudition been more favorable, his fame to- 
day would rival that of the greatest natural philoso- 
phers the world has seen. He was essentially the prac- 
tical man, of politics, of letters, of science, and this 
characteristic, coupled with sound common-sense and 
judgment, led him constantly to attempt the realiza- 
tion of scientific principles for purposes of practical 
utility. His mental attitude was one of unselfishness, of 
insensibility to ridicule, and carelessness of praise, as 
witnessed by the characteristic indifference with which 
he regarded the early shortsighted attitude of the 
Royal Society. The recognition of Benjamin Frank- 
lin’s worth and eminence as a patriot, as a statesman, 
and as a writer cannot be too great, nor can it be too 
general, but in our appreciation we must not forget 
what Franklin's work as thinker and investigator has 
Meant to science, the abstract, and to science as ap- 
plied to the utilities of ordinary life. 


-— 
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THE HEAVENS IN FEBRUARY. 
BY HENRY NORRIS RUSSELL, PH.D. 


The astronomical news of the past month deals chief- 
ly with comets and nebule. 

Giacobini’s comet, discovered in December, is still 
visible, but about the first of February it gets so near 
the sun that it will be invisible (although it will actu- 
ally be many times brighter than at the time of dis- 
covery) since it will only be above the horizon during 
daylight. Later on, after its perihelion passage, it may 
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be seen again, though the conditions are not favorable. 

The discovery of two other comets has been an- 
nounced from the Lowell Observatory, both being 
found on the same plate, taken by Mr. Slipher. Un- 
fortunately, moonlight prevented further observations, 
and now the comets are “lost,” and it is impossible to 
say whether they will be observed again. 

The nebula to which we refer surrounds the new 
star which appeared in Aquila last August. The his- 
tory of this star is very much like that of other objects 
of the kind. It was discovered by Mrs. Fleming on a 
Harvard photograph, on which it showed the charac- 
teristic bright-line spectrum. It rose from invisibility 
to the seventh magnitude between the 15th and 18th 
of August, and then gradually faded, so that it was 
never visible to the naked eye. 

Now the announcement comes, quite independently, 
from Heidelberg and from Arequipa, that plates taken 
in October, two months after the outburst, show a 
faint nebulosity around the star, about a minute of 
arc in diameter, which was not present on photographs 
taken previously. It seems likely that this nebula is 
intimately connected with the star, as was the case 
with the similar nebulosity which appeared round 
Nova Persei in the winter of 1901-2, and that, as in 
the earlier case, it is spreading out from the star in 
all directions. 

This could be explained in the same way, by assum- 
ing that the new star was surrounded by a nebula 
which was really dark and at rest, shining only by 
reflected light. As the light of the outburst moves 
farther from the star, it lights up more and more of 
the nebula, which therefore appears to expand. 

On this hypothesis we may make a rough estimate 
of the distance of the Nova. If the outer part of the 
nebulosity is at the same distance from us as the star 
is, its distance from the star on October 18 must have 
been about 1/7,000 of its distance from us. But, ac- 
cording to one theory, this is the distance that the 
star’s light had traveled in the two months since the 
outburst, and it follows by a simple proportion that its 
light must take nearly 1,200 years to reach the earth. 

This distance is much greater than that which a 
similar calculation gives for Nova Persei—about 250 
light years—-but it is not at all incredible in itself, for 
astronomers have long been convinced that the more 
distant stars are so remote that their light must take 
thousands of years to reach us. 

It would follow that Nova Aquile at its brightest 
sent out about three hundred times as much light as 
the sun. Large as this amount is, it is small com- 
pared with the light of Nova Persei, which at its best 
was six or eight thousand times as bright as the sun. 

It should be remembered that these figures rest upon 
certain assumptions, which, though pretty well estab- 
lished in the case of Nova Persei, are not yet proved 
for the star in Aquila. If they are true, the most re- 
markable of their consequences is the thought that we 
are now observing and discussing as a new thing an 
event which really happened in the days of Charle- 
magne or of Alfred the Great. 

Turning from the remote past to the near future, we 
have to note, as the most interesting astronomical 
event of the month, a total eclipse of the moon, which 
takes place on the morning of the 9th. The moon be- 
gins to enter the earth’s shadow at 12:57 A. M., is 
totally immersed in it at 1:58, and continues so until 
3:30, when her eastern limb begins to come out of the 
shadow, which she leaves finally at 4:37. All these 
dates are given in Eastern standard time, and must be 
corrected by one or more hours if an observer uses one 
of the other standard times which are current in the 
central or western parts of the country. This is an 
unusually long eclipse, as the moon passes almost cen- 
trally through the earth’s shadow. 

There is also an eclipse of the sun on the 23d, but it 
is only visible in the southern parts of Australia and 
New Zealand, and the south polar regions, and so is of 
little concern to us, 

The starry heavens afford the finest spectacle they 
present during the year on these winter nights. If we 
stand on a clear February night, at about nine o’clock 
in the evening, and look due south, the first thing we 
will see is Sirius, the brightest of all the stars. Below 
it and a little to the left is an irregular cross of bright- 
ish stars, which mark the rest of the constellation of 
the Great Dog. Higher up, and a little more to the 
left, is the bright star Procyon, the only prominent 
member of the constellation of the Little Dog. Above 
this again are two nearly equa! stars, Castor and Pol- 
lux, in Gemini. 

Looking upward and to the right from Sirius we find 
Orion, and beyond it Taurus, to which Jupiter—now 
near the Pleiades—adds a greater luster. Still higher, 
northwest of the zenith, is Auriga with the very bright 
star Capella. 

The constellations in the eastern and western skies 
are less brilliant. Leo and Ursa Major are the most 
prominent ones in the east, and Hydra is in the very 
dull southeastern sky. The southwest, which Is occu- 
pied by Eridanus and Cetus, is equally uninteresting, 
and the only other conspicvous constellations are in 


the northwest, where Perseus, Cassiopeia, and Andro- 
meda lie, and the north, where Draco and Ursa Minor 
are below the Pole. 

Observers in latitudes south of 36 deg.—that is, 
south of Virginia and Missouri—may at this season see 
Canopus, which next to Sirius, is the brightest star 
in the heavens. It comes to the meridian about twenty 
minutes earlier than Sirius, and can just be seen, low 
on the southern horizon. 

THE PLANETS. 

Mercury is nominally a morning star until the 20th, 
when he passes behind the sun and becomes an even- 
ing star; but as a matter of fact, he is too near the 
sun to be seen with the naked eye this month. 

Venus is in a similar situation, passing conjunction 
on the 14th, On the 22d she is in conjunction with 
Mercury, and both with Saturn, but all the planets are 
very near the sun, and hopelessly invisible, 


Mars is evening star in Pisces, and sets at about . 


9 P. M. in the middle of the month. 

Jupiter is in Taurus, near the Pleiades. On the 17th 
he is in quadrature with the sun—that is, 90 deg. east 
of him—so that he is due south at 6 P. M. 

Saturn is in conjunction with the sun on the 24th, 
and is only visible during the first few days of the 
month, just after dark. 

Uranus is in Sagittarius, and rises at about 4 A. M. 
Neptune is in Gemini, and sets at about the same hour. 
THE MOON. 

First quarter occurs at 7 A. M. on the Ist, full moon 


at 3 A. M. on the 9th (during the eclipse), last quarter ° 


at 11 P. M. on the 15th, and new moon at 3 A. M. on 
the 23d (at the time of the solar eclipse). The moon 
is nearest the earth on the 13th, and most remote on 
the Ist. She is in conjunction with Jupiter on the 
2d, Saturn, Mercury, and Venus on the 23d, and Mars 
on the 26th. 

Princeton Observatory. 





‘IMPROVEMENTS NOTED AT THE AUTOMOBILE 
SHOWS. 

This year for the first time two of the largest exhi- 
bition buildings in New York were required for the 
display of American and foreign machines and acces- 
sories. At the two shows in Madison Square Garden 
and the 69th Regiment Armory, nearly 200,000 visitors 
passed through the gates during the week. The ma- 
chines exhibited were the product of some 94 domestic 
and 28 foreign makers. Most of the machines on view 
were high grade 4-cylinder touring cars or closed 
limousines of about. 24 horse-power. Next in numbers 
were the light touring cars and runabouts with double- 
opposed-cylinder motors, while the single-c7linder cars 
were few. The friction disk transmission seems to be 
coming into vogue, as no less than three distinct forms 
of this type of transmission were noted in the armory. 
A peculiar type of pin transmission somewhat on this 
order was also exhibited. The greatest improvement in 
motors lies in the bringing out of a six-cylinder engine 
by a half-dozen different firms, and the introduction 
of a four-cylinder two-cycle engine by another, Prac- 
tically all the gasoline motors have all their valves 
mechanically operated and are fitted with jump-spark 
ignition, although a few high-grade machines have low- 
tension magneto ignition. The high-tension magneto 
is also a favorite means of current supply with the 
jump-spark system. In almost every instance, the mag- 
neto, as well as the water pump, is driven by inclosed 
gears running in oil. A low-tension make-and-break 
magnetic spark plug in which the movable pin is oper- 
ated electrically was a French invention of interest. 
A magneto was used to supply the current, which 
amounted to six amperes with a voltage of 20. Al- 
though decidedly inefficient, this plug produced an ex- 
ceedingly hot spark and was _elaimed to be ofl proof. 
The electric vehicles shown were larger and more 
luxurious than ever. Eighty. miles on @ charge at a 
speed of 15 miles an hour is guaranteed by several 
makers. The improvements in the Edison battery 
noted on another page will perhaps make it possible to 
do even better than this, although a i.wo-passenger 
speed machine shown, fitted with the present type Edi- 
son cells, had a mileage of only 60 on a charge. This 
mileage was guaranteed, however, at a speed of 25 
miles an hour. The weight of this machine—1,660 
pounds—was slightly greater than that of an electric 
stanhope having a capacity of 85 miles on a charge at 
15 miles an hour; and 60 Edison cells weighing 780 
pounds were used in the former as against 24 lead cells 
weighing 625 pounds in the latter machine. : 

An elaborate display of trucks and com ve- 
hicles was made in the basement of the Most 
of these were electrically operated, although several 
gasoline trucks were shown. A novelty among ‘the lat- 
ter was a truck with electromagnetic clutches for 
obtaining the different speeds. Three-ton trucks are 
about the largest that are at present manufactured. 
Several electric trucks of this capacity were shown, 
Solid rubber tires (and in some instances twin tires) 


are used on these vehicles, é 
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THE UNGENTLE ART OF BURGLARY. 
Burglary—specifically safe-breaking—has in the 
last decade gradually science 
Today the safe-breaker no longer requires those beau- 


ceased to be an exact 


tifully fashioned, delicate yet powerful instruments and 

















Jack-Screw Used to Lift Safes Into the Proper 
Position to Blow Them Apart. 


tools which were formerly both the admiration and the 
The “vegg- 
along a country road with 


despair of the safe manufacturer modern 
man,” tramping it casually 
a three-ounce phial of nitro-glycerine, a tiny battery, a 
few yards of wire, and an ignition-cap in his pocket, 
is able to open and rob almost any kind of a safe, if 
with dispatch. No longer 
man hours 


not with neatness, certainly 
is the 
of exhausting and necessarily noiseless drilling, wedg 
ing, spreading, or jacking; for the introduction of 
nitro-glycerine, technical 
only obviated these onerous labors, but 
abled the safecracking industry to gain a 
the safe-making From the earliest days of 
the the maker 
has analogous to that 
the armor-plate manufacturer and the gunsmith, with 
the safe maker a little in That is, while no 
safe can ultimately withstand a persevering and scien- 
tifieally directed open it, yet it 
sufficiently strong to resist an attempt limited in time 


ambitious “strong-arm” doomed to 


parlance, has not 


has again en- 


“soup” in 


step on 
the 
and the 
bet ween 


one 


safe proper, contest between 


breaker been closely 


the lead 


attempt to may be 


as a burgiar's operations usually are. 

The use of nitro-glycerine, however, has dealt this 
time element, so favorable to the enforced honesty of 
the burglar and the continued security of some citizen's 
valuables, a With the exception of 
such vaults of larger size, guarded by time-locks and 
electric alarms, usually the property of the more power 
ful banks and trust companies, and possibly the new 
globular type of strong-box, no safe is safe from the 
in daylight the harmless vagrant, 
terror of the country bank official 
inefficient guardiah of the 
The simplicity of the 
as great as that of the old- 
is his “meat,” but even 


knock-out blow 


peripatetic yeggman 
and at night the 
that picturesque but 
peace, the country 
yeggman'’s methods is 
fashioned safe that so often 
safes of modern design and large size fall or, rather, 
meekly open before fis ruthless and explosive attack. 
Even if the crack surrounding the door of the safe 
be so small as barely to allow the insertion of a sheet 
of paper, it is sufficient to permit the entrance of the 
“soup,” a thin yellow, slightly viscous liquid flowing 

Sometimes this is facilitated by a 
muffied hammer on a steel wedge to 


and 
constable 


as easily as ink 
few blows of a 
widen the opening. 


After this, the nitro-glycerine is 
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introduced, either by means of a funnel or by forming 
a sort of cup of putty around the opening, located at 
the top of the door. The ignition-cap is then placed in 
position and is connected with the pocket battery by 
means of wires which are brought in contact to make 
a spark—and the safe door starts on an aerial journey 
checked by the judicious use of a blanket. The yegg- 
man, however, is often an inartistic, untidy workman, 
for it frequently happens that when the door suddenly 
parts*company with the safe it takes the front of the 
building with it, and consequently the selection of 
the valuables desired from the contents of the strong- 
box is often so hurried that it is only partially success- 
ful. The bombardment of the surrounding territory 
with portions of the Farmers’ National Bank seldom 
fails to rouse from slumber even the soundly-sleeping 
tillers of the soil. One form of safe, however, spheri- 
cal in shape with a spherical door, appears capable of 
successfully resisting a nitro-glycerine attempt of this 
kind, as it is absolutely air-tight, and with the conse- 
quent absence of an appreciable opening between the 
safe and the door the insertion of the explosive is al- 


most impossible. 

The modern safe is practically proof against the 
burglar who works without the aid of explosives, for 
the above-mentioned time element is an almost insur- 
mountable difficulty Burglars, like lovers, laugh at 


locksmiths: they also sometimes laugh at time. In a 
recent store robbery in New York city, the gentlemen 
lacking a meum 


and tuum approached the scene of their 


proper appreciation of 
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deor-crack. The plunger of the syringe is covered with 
cotton, and other precautions are of course necessary 
to insert the explosive safely in this manner, as a 
premature explosion, instead of opening the safe, would 
probably perform that operation upon the safe-breaker. 

The bludgeons or biack-jacks shown in the engrav- 
ing have all been wielded by strong-arm gentry of 
ruffanly proclivities, and have figured in famous crimes 
whose gruesome details it is unnecessary to recount 
here. But one glance at the photographs is necessary 
to convince the observer that these implements fully 
equaled the expectations of their makers, especially in 
the case of the excellent design involving the use of 
the helical spring. . 

The two remaining instruments have practically be- 
come obsolete through the advance in the art of safe 
making. The “drag” was used for tearing off locks, 
plates, and the like, the hook being caught under the 
object to be removed, while the point of the screw and 
the other end of the cross-piece were held against some 
of the safe. Few of the older safes could 
the powerful pressure brought to bear in this 
manner. The contrivance shown for cutting out a 
combination lock is comparatively simple. It is merely 
secured to the knob by means of the hole located be- 
tween the two cutters, and the cutting is performed 
by turning the contrivance around the knob as a pivot, 
by means of the handle shown at the extremity of the 
The cutters are advanced after each revo- 


other part 


resist 


upper bar. 





labors with a dray, opened the front door 
of the emporium, and carried off the safe 
bodily, to be opened later at their leisure. 

The instruments shown in the accomp- 
anying engravings are among those in a 
collection at the New York police head- 
quarters. Some of the implements are 
out of date, and have been since the early 
days of safe-making; others are still in 
use, and will probably continue to be used 
as long as the industry flourishes. Among 
the latter we may include the jimmy, an 
found in the hands of even 
dilettante of burglars. The 
nothing less 
powerful crowbar for opening 

prying apart locks, moving 
safes, etc. It is to the burglar’s ungentle 
art what the brush is to the painter's 
more polite vocation. With the aid of a 
two-foot jimmy it is comparatively easy 
to move even a four or five-ton safe into 


implement 
the most 
jimmy 
than a 
windows, 


per se is more or 


a more favorable position for operating 
on it. Sectional jimmies, generally the 
property of men of rank and experience 
in the profession, usually consist of one 
or two straight bars threaded at each end, 
a union to join them, a number of heads 
of the different shapes demanded by the 
the circumstances, to be 
screwed onto the bars, and often a num- 
ber of 


exigencies of 


auxiliaries for various purposes. 
By means of one of these, for instance, 
the jimmy may be converted into a pow- 
erful spreader, so called, for forcing apart 
plates and the like. For this purpose two 
straight bars, an end of each turned into 


a right and a left-hand screw thread, 














respectively, are joined by a central piece 
tapped to correspond with the ends of 
the two bars. This piece is also pro- 
vided with means for turning it to force 
the two bars and the points of their ap- 
plication irresistibly apart. As shown in another 
photograph, the larger sections of the jimmy are some- 

times carried in two leather or cloth tubes or 

bags, joined by a strap and suspended around 











the burglar’s neck and buttoned inside his 
waistcoat. Experts claim that this is a most 
efficient and little troublesome method unless 
the number of acquaintances of the gentleman 
necessitates frequent bowing. But at 3 A. M. 
even a burglar’s friends are not omnipresent, 
and no one bows to a policeman. The small 
lifting jack is of the ordinary kind, and differs 
little from those used in more legitimate in- 
dustries, with the exception that its construc- 
tion is unusually light and compact, yet power- 
ful. 

The set of skeleton keys needs but little ex- 
planation. They are used for opening ordinary 
locks wherein tumblers are employed, and are 
of course useless as far as safety or combina- 
tion locks are concerned. Where a lock con- 
tains a number of tumblers, it may be necessary 
to use a number of keys, but even in simpler 
cases the success of the operation depends to a 
great extent upon the skill of the artisan. 

The funnel and syringe illustrated in another 








Drag for Tearing Off Locks and Plates. 





photograph are merely used to force the ex- 
plosive into the drilled hole or. the widened 


Contrivance for Cutting Out the Combination Lock of a Safe. 
The hole between the cutters is placed over the knob and the tool is turned by means 


of the handle, 


lution, by a turn of the nut on the threaded bar be- 
tween them. Verily, the way of the transgressor must 
have been hard if he were forced to carry this ponder- 
ous implement any distance. The same brains and 
labor turned to honest ways would in the long run 
give a greater yield—a trite remark, but like many of 
its kind, only too true. 
Jails deapiteriealaiaaaiiitte tase tata nstgiicnaaied tela 
The Effect upon Fishes of Superacrated Water. 
BY M. C. MARSH, UNITED *#TATES BUREAU OF PISHERIES. 

Under normal conditions fishes live in water which 
contains no more dissolved air than may be absorbed 
spontaneously at atmospheric pressure and the prevail- 
ing temperature. As the nitrogen and oxygen of the 
atmosphere are not very soluble in water, the maxi- 
mum amount dissolved at 0 deg. C. and 760 millimeters 
Hg is not large, being 19.53 cubic centimeters per liter 
of the former gas and 10.18 cubic centimeters per 
liter of the latter. When these amounts are exceeded, 
or when the corresponding content for any particular 
temperature and pressure is exceeded, the water is 
supersaturated, and while it remains in this condition 
it may cause remarkable symptoms upon fishes which 
often result fatally. An investigation of the subject 
has been conducted by Prof. F. P. Gorham and the 
author for the United States Bureau of Fisheries, and 
results obtained are here briefly summarized. 

At the station of the United States Bureau of Fish- 
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eries at Wood's Hole, Mass., an instance of sea water 


with an excess of air occurred. This was due primari- 
ly to a leaky suction pipe which allowed air to enter 
it and pass with the water to the steam pump which 
lifted the water to storage tanks about 18 feet high. 
Having passed through the pump, this mixture of 
water and air became subjected to a hydrostatic pres- 


sure of about 8 pounds which forced the air into solu- 
tion. From the storage tanks the water flowed to 
aquaria and being again at atmospheric pressure was 
in a condition of supersaturation with air. Air con- 
stantly escaped from it, both by separation in bubbles 
upon the sides of the aquaria and by escape at the 


surface. The constant flow, nevertheless, maintained 
the supersaturation. The fishes showed a variety of 
symptoms. There was first a precipitation of very 


minute bubbles upon their bodies and fins, completely 
covering them. After a longer time blisters of gas 
formed in the skin, chiefly of the fins, and sometimes 
became so large as to buoy the fish so that it could 
scarcely keep below the surface. With some species 
the eyeball was partially extruded from the head, caus- 
ing the symptom known among fish-culturists as pop- 
eye. This exophthalmia was caused by an accumula- 
tion of gas behind the eye. 

Death resulted after a longer or shorter time. The 
external gas did no serious harm, but death was due 

















Sectional Jimmies Are Generally the Property of 
Burglars of Distinction. 


to free gas within the blood vessels—to gas embolism. 
Often the vessels of the gill-filaments were filled with 
gas, and the ventral aorta and bulbus of the heart dis- 
tended with it and quite empty of blood. This gas was 
about 97 per cent nitrogen. 

The water itself, when the dissolved air was deter- 
mined, was found to contain an excess of both oxygen 
and nitrogen. By controlling the amount of air which 
entered the suction different degrees of excess could 
be produced. On one occasion the water at 10.5 deg. 
C. contained 18.79 cubic centimeters of nitrogen per 
liter, an excess of about 6.4 cubic centimeters; and 
8.41 cubic centimeters of oxygen, an excess of 2 cubic 
centimeters per liter. This water was fatal to hake 
within 8 to 20 hours, and it is probable that no fish 
could long survive in it. When the excess was not 
80 great, a longer time was required to kill. A super- 
saturation of about 2 cubic centimeters of nitrogen per 
liter of water is sufficient to cause symptoms upon 
some species, but with less than this fishes may live 
perhaps indefinitely though there is probably some 
functional disturbance. 

The gas which is chiefly or entirely responsible for 
the symptoms and fatalities is nitrogen alone. Natu- 
ral waters are not infrequently air-supersaturated with 
nitrogen at their origin, and this condition is usually 
accompanied by a deficiency of oxygen. Substantially 
the same results may be brought about by such water 
as by that described above. In either case the water 
May be corrected by thoroughly exposing it to the air, 
which removes the excess of the one gas and supplies 
the deficiency of the other. The exposure must be 
Very intimate, however, and requires that the water be 
broken up into slender streams, as by passing through 
@ bottom with many small perforations; or by dividing 
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Complete Set of Skeleton Keys. Of Use Only in 
Picking Locks with Tumblers. 


into thin sheets. Two and one-half gallons of super- 
saturated sea water in a cylindrical open vessel re- 
quired more than two days to discharge spontaneously 
its excess of air. The presence of the 
free gas within the blood vessels is to be 


tions not protected theré by patent are not uncommon. 
Inventions hitherto regarded as having no direct bear- 
ing on the trade of the Far East may turn out to have 
much to do with it, and unless inventors patent their 
inventions quickly they may find it too late when they 
become alive to the necessity of patenting. The Japan- 
ese Patent Bureau places in its library the official 
Patent Gazette of the foreign country containing the 
description of an original invention, after which such 
invention is unpatentable, and comes under the clause 
“publicly known,” as covered by Article 2 of the Japan- 
ese patent law. 


_-oro 





Long Fasts of Spiders, 


Moses and Dr. Tanner seem to be man’s models in 
the ability to dispense with food. The limits reached 
by them, however, are greatly surpassed by certain ani- 
mals. Some facts as to spiders’ powers of fasting are 
given in L’Illustration (Paris), September 28. An 
eminent naturalist, M. J. H. Fabre, recently studying 
the habits of the Lycosa narbonensis, noticed that that 
spider carries its littie ones upon its back during seven 





explained as a precipitation from the 
blood due to a rise in temperature. The 
high osmotic pressure of the air dis- 
solved in the water forces unusual 
amounts of air.into solution in the blood 
by way of the gills. After leaving the 
gills the blood is warmed slightly by the 
oxidation processes, and the difference 
in temperature between the water and the 
blood in the heart amounts in some cases 
to several degrees Fahrenheit. Thus the 
blood slowly releases some of its dissolved 
air—more strictly its dissolved nitro- 
gen—which accumulates until a stasis of 
the circulation occurs, and consequently 














the death of the fish. A marked analogy 
exists between this affection and the cais- 
son disease in man. In the latter the body 


Syringe and Funnel for the Insertion of Explosive. 





sustains an actual increase of pressure which 
is subsequently removed and the symptoms fol- 
low. This change of pressure has no counter- 
part among fishes, save that the origin of the 
supersaturation is referable to an increase of 
pressure. Fishes may suffer the disease without 
necessarily undergoing any change whatever in 
the hydrostatic pressure which they sustain. The 
analogy lies in the supersaturation of the blood 
which occurs in both man and fishes. In deaths 
among caisson workers free gas is often found 
in the blood vessels. A rapid decompression 
of course favors the precipitation of gas and the 
precautions for avoiding harmful results include 
a gradual reduction of the pressure to normal. 

An increase of pressure may be used to pre- 
vent the gas symptoms among fishes. If water 
supersaturated with air is subjected to a suf- 
ficient increase of pressure the supersaturation 
no longer exists, though the actual amount of 
dissolved air may not be changed. In such water 
the saturation point of the blood and other fluids 
of the fish, as well as of the water itself, is raised 














and while the increase of pressure remains the 
fish will suffer no harm from superaeration. 
+ @ et 

The attention of inventors may be usefully di- 
rected to the importance of the early patcating of 
their inventions in Japan, says the Journal of the So- 
ciety of Arts. Imitations in Japan of foreign inven- 




















A Burglar Carries His Jimmies and Tools Around 
His Neck Strapped Inside of His Coat. 


THE UNGENTLE ART OF BURGLARY. 


Bludgeons Which Have Equaled the Expectations of 


Their Owners. 


months, and that during this time the young spiders 
consume absolutely no food. He concluded from this 
observation that it is the solar heat and light that 
for them directly take the place of nourishment. In 
other words, “the motor heat in these young animals, 
instead of being released from the food, might be 
utilized directly as the sun, source of all life, radi- 
ates it.” 
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A Berlin electric company has lately brought out a 
novel apparatus for testing insulated cables by means 
of X-rays. Up to the present time it has been impos- 
gible to verify the insulating qualities of the cables and 
their conductibility except by measurements which are 
carried out with electrical instruments, and the process 
is often a long or difficult one, With the new instru- 
ment the cable may be examined at once and the ex- 
perimenter may be said to actually see the insulation 
of the cable, by means of the rays. The cable is made 
to pass over two pulleys which are iixed at the upper 
part of the instrument. An X-ray apparatus projects 
the shadow of the cable upon a fluorescent screen as it 
passes along. The impurities and air-bubbles in the 
insulating layer are clearly visible on the screen, In 
practice the apparatus is made portable,’ so as to be 
used in a cable factory. A large case mounted upon 
wheels contains all the apparatus, with the two sheaves 
for the cable on the top. Underneath the cable is the 
X-ray tube and above it the fluorescent screen. The 
cable is unrolled slowly and is examined as it passes 
across the apparatus. ‘ 
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A NEW AND INTERESTING OVERHEAD TRAVELING 
GEAR FOR EXPEDITING CONSTRUCTION IN 
SHIPYARDS. 


BY THE ENGLIOCN CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


A new departure in the facilities for expediting the 
construction of vessels has been carried out at the 
Jarrow-on-Tyne shipyards of the Palmer Shipbuilding 
and Engineering Company In the majority of yards 
the practice invariably adopted for the handling of the 
material employed in the construction of a vessel is 
by means of overhead gantries, or overhead and trans 
porter The recently this 
well-known British yard, however, is entirely different 
from the prevailing equipment, and its operation is be 
shipbuilders in general, since 


cranes. system erected at 


ing followed closely by 
it possesses several advantages over the existing type 
of plant. 

When the Palmer Shipbuilding Company received the 
contract for the construction of the 16,500-ton battleship 
“Lord Nelson” for the British Admiralty, in order to 
carry out the constructional work with the greatest pos 
to adopt a new type 


The objects demanded 


sible expedition, it was decided 
of traveling and lifting gear 
were convenience both in handling and operation, the 
transit of the constructional materials to the point of 
erection in the minimum of time and with the mini 
mum of handling, and accessibility tc any desired point 
of the vessel in erection 

The general arrangement of this system can be gath 
ered from the accompanying illustrations. The equip- 
ment comprises an application of the suspension cable- 
way which has proved so successful in other construc 
tional work, such as viaducts, bridges, and so forth. 
At either end of the berth is erected a cross girder of 
special design carried upon inclined posts or columns. 
The latter are inclined to about 45 degrees, so that they 
have an overhang beyond the extremity of the berth 
at each end. The supporting posts are built upon the 
lattice-girder principle, tapering somewhat at both 
ends. They have their footing upon masonry piers or 
seats, formed to receive them on each side of the ves- 
sei, and are anchored by two vertical cables set up 
with stretching screws. The upper ends of the inclined 
supports are connected by a bridge built in two sec- 
tions, with a clear open space between throughout the 
entire width of the span. The equipment is so erected 
that there is a clear longitudinal span of 500 feet 
from support to support, and a transverse clearance of 
100 feet. 

By inclining the supports outward from the berth at 
either end, the overhead gear is arranged so that the 
hoisting and traveling machine can be brought right 
over the works railroad at the land end, and can re- 
move the material direct from the freight cars to the 
point of construction. The same facilities are insured 
at the opposite or water end, it being possible in this 
case to carry the lifting tackle if necessary clear into 
the hold of a vessel and hoist it free of the deck. By 
means of the overhang, also, it is possible to have com- 
plete access to a vessel moored at the end of the berth 
over an area 100 feet in length, and in this way more 
complete and easier access is feasible for repairing or 
other purposes, the overhanging bridge serving the 
same services as sheer legs, with the additional advan- 
tage that a larger section of the vessel beneath is sim- 
ultaneously brought within the scope of the lifting 
equipment. 

There are three sets of cableways, each constituting 
a complete unit in itself. The system adopted is that 
of Messrs. Henderson & Co., of Aberdeen (Scotland), 
which has proved so successful in various other under- 
takings. The main cables and driving ropes for each 
eableway, instead of being anchored at the ends, are at- 
tached to carriages which run on tracks provided on 
the lower sections of the end bridges, or cross-girder 
members. This arrangement enables each unit to trav- 
el and operate transversely across the full extent of 
the berth, and the gap between the two sections of each 
bridge gives a clear passage for the various ropes. It 
will thus be seen that every part of the berth can be 
served by the overhead gear. Furthermore, the three 
traveling and hoisting units can be utilized, if neces- 
gary when handling a large piece of material, in com- 
bination. 

The cableways have an approximate longitudinal 
speed of 600 feet per minute, and have a hoisting ca- 
paeity of 3 tons at 100 feet per minute, or one ton 
at 150 feet per minute. The traverse or cross-travel 
speed of the cableway is about 25 feet per minute. 

On each of the trolley carriages there is aecommoda- 
tion for the operator, who is able to control therefrom 
the hoisting, lowering, longitudinal, and cross-travers- 
ing motions. The whole of the energy employed for the 
various motions is electricity, the current being alter- 
nating at a voltage of 440. 

Owing to the fact that the gear is able to serve every 
part of the berth, the convenience and value of the sys- 
tem from labor and time-saving points of view are read- 
ily realized. It is also possible to control the hoisting 
operations with greater facility and celerity than by 
the orthodox methods; and the rapidity of the traveling 
and hoisting motions, which are far in excess of those 
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attainable with cranes or gantries, enables the workmen 
to be better supplied with materials. When the con- 
tract for the “Lord Nelson” was awarded to the Pal- 
mer Company, owing to the short time allowed for the 
construction—the warship has to be completed and 
placed in commission within three years—it became im- 
perative to devise a more expeditious system of hand- 
ling the constructional material, and that system now 
in operation was designed by Mr. Twaddell, the com- 
pany’s shipyard manager, as being the most suitable 
method of attaining this end. The value of the plant 
from this point of view has already been conclusively 
established, the constructors having been able to work 
a greater quantity of material into the vessel, and to 
advance the erection to a stage which would have been 
impossible with the former equipment. An appreciable 
economy in the cost of the undertaking has also been 
effected. 

Although this plant was erected largely as an experi- 
ment, it has proved so satisfactory that the system is to 
be extended throughout the yard. A second structure 
on similar lines is to be built almost immediately, only 
in this instance it will be of greater dimensions, so that 
it will eover and serve two berths simultaneously, each 
700 feet in length. The plant has been inspected by 
many of the most prominent British shipbuilders, and 
it is stated that the system is to be applied to several 
other yards. 

SCHLICK’S MABINE GYROSCOPE IN USE. 

The Schlick gyroscope, which was described in the 
Screntivic American of July 16, 1904, and which is 
intended to minimize the rolling motion of a ship, 
has been practically applied. 

It will be remembered that Schlick utilized the 
forces set up in a freely-hung gyroscope by inclination 
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SCHLICK’S GYROSCOPE FOR THE PREVENTION OF 
SEASICKNESS. 


of its support. The apparatus consists, therefore, of 
an Archimedes wheel which is rotated at a high speed. 
The forces brought into play by the rocking of the fly- 
wheel support are the result of the rolling motion of 
the ship. This motion must be considered in designing 
every vessel. For if the period of a vessel's oscilla- 
tion, that is the time which elapses in rocking once 
from side to side, is not carefully determined, it may 
happen that the period of the rolling motion may 
agree with the wave period with the result that the 
ship will be capsized. According to Schlick, the waves 
of the Atlantic Ocean have an average length of 600 
to 700 feet, and a period of about 12 seconds. During 
storms, however, they may attain a length of 2,800 
feet, and a period of 23 seconds. Naval architects, 
therefore, give their vessels a period of oscillation con- 
siderably greater than that of the period of the smaller 
waves. The dangerous forces set up by rolling are 
supposed to leave the ship unharmed if the gyroscope 
is used. 

Schlick’s gyroscope is mounted with its vertical axis, 
a, in a frame, b, turning freely on a horizontal axis, c. 
If the ship begins to roll, the gyroscope is set in mo- 
tion and by reason of its inertia will tend to continu® 
in motion. The result is a partial! rotation of the 
frame b about its axis. But forces are then set up 
which oppose this rotation of the frame b, so as to re- 
tard it and to restore it to its initial position. Since 
the rolling of the ship is the cause of the frame’s in- 
clination, it follows that this very rolling is opposed. 
If the rolling motion should be considerable it may 
happen that the frame b will rotate through an angle 
of 90 degrees, thereby completely overcoming the op- 
posing effect. Im order to prevent such an occurrence, 
a brake is employed. Furthermore, it is essential that 
some device be employed which will tend to keep the 
flywheel in its original position, for which purpose the 
frame } is provided with a weight at its lower part. 

Schlick recently described his invention to the Ham- 
burg Nautical Society. It was objected by some mem- 
ber that the flywheel would assume such large dimen- 
sions, and would weigh so much, that its use on sea- 
going vessels was impossible. To this Schlick replied 
that for a vessel of 6,000 tons displacement, having an 
oscillation period of 15 seconds, a flywheel 4 meters in 
diameter, with a weight of 10 tons, would be sufficient 
to overcome the rolling motion. It was furthermore 
objected that a ship should adapt itself to the heaving 
of the sea. To this it was replied that sailing vessels 


roll heavily with reefed sails, and ride along steadily , suit. 
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under full sail without the slightest rolling motion 
and without any injury to the hull. 

In order to prove the practical value of his inven- 
tion, Schlick has installed a gyroscope in an old tor- 
pedo boat. The cast-iron flywheel has a diameter of 
about a meter, and weighs 700 kilogrammes. It is 
mounted well forward of the boilers. At its lower end 
the shaft of the flywheel runs in ball bearings, thor- 
oughly lubricated by means of an oil pump. The fly- 
wheel itself is driven by a steam turbine, having a 
speed of 1,600 revolutions per minute. How great is 
the energy stored up in the rotating wheel, may be 
gathered from the fact that after the steam of the 
turbine had been cut off, during one experiment, the 
wheel persisted in spinning for some three hours be- 
fore it finally came to rest. In order to control the 
flywheel frame, a double-acting hydraulic brake is em- 
ployed, the cylinders of which are filled with glycer- 
ine. It is said that the experiments which have been 
made with this torpedo boat have more or less proven 
Schlick’s point. 

Sillcide of Copper. 

In a paper recently presented to the Académie des 
Sciences, M. Paul Lebeau gives an account of his re- 
searches upon an industrial silicide of copper which is 
obtained in the electric furnace. He had occasion to 
work with a silicide containing 50 per cent of silicon. 
The analysis which he made of this body gave some in- 
teresting results which may give some new ideas as to 
the silicides of copper. These bodies have been studied 
at times, but a definite compound does not seem to 
have been formed before M. Vigouroux prepared a 
SiCu, by heating copper and silicon in the electric fur- 
nace. The excess of copper distilled off, and when 
cooled very slowly the remaining mass had a crystal- 
line texture and corresponded to the above formula. 
About the same time Chalmot showed the existence of 
a silicide of copper SiCu, which he prepared by heating 
a mixture of sand and charcoal in the presence of cop- 
per in the electric furnace; afterward he showed that 
the silicide he obtained was in reality a mixture of 
SiCu, and free silicon, and found also that the silicide 
SiCu, is easily decomposed, for free silicon is found in 
copper treated with 14 per cent of silicon. M. Vigour- 
oux, by passing a current of silicon chloride vapor over 
copper heated to 1,200 deg. C., obtained an ingot con- 
taining less than 5 per cent of combined silicon. By 
treating this compound with silicon chloride a second 
time he could not exceed 10 per cent of silicon in the 
combined state. He considers that the silicides of 
copper of high values which are prepared in the elec- 
tric furnace are perhaps only the result of a special 
equilibrium obtained by the high temperatures and can 
only be maintained by a quick cooling which prevents 
the separation of a part of the combined silica. The 
industrial silicide which the author observed has a 
slaty blue color on the surface, with a brilliant crystal- 
line section when broken, having the brilliancy and 
color of silicon. On a polished surface the microscope 
shows large crystals of silicon between which is solidi- 
fied the silicide of copper. In the middle of the latter 
are smaller crystals of silicon of a second formation. 
Separating out the combined silicide of copper he finds 
that it does not reach the proportion of SiCu,, but is 
near SiCu,, corresponding to 10 per cent of combined 
silicon. 
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The Carrent Supplement, 

The current SvprLeMENT, No. 1569, opens with an ~ 
interesting review by the Paris correspondent of the 
Screntiric AMERICAN of the Novelties of the Paris Au- 
tomobile Show. Lieut. Henry J. Jones’s most excel- 
lent treatise on armored concrete is continued. It was 
but natural that the evolution and success of the steam 
turbine, occurring at practically the same time as the 
development of the internal-combustion engine, should 
lead to the invention of the gas turbine. For this rea- 
son an interesting type of gas turbine which has re- 
cently been invented is described in the SuprpLeMeENT. 
Mr. 8S. P. Newberry’s splendid practical observations on 
concrete building blocks are concluded. Of the minor 
articles we may mention those on the Production of 
Natural Gastric Juice, Treatment for Electrical Shock, 
Artificial versus Natural Dyes, Lunar Photography. 
“The Electric Spark” is the title of a very instructive 
and exhaustive paper by Dr. G. A. Hemsalech. The 
usual notes will be found in their accustomed places. 





A decision has been rendered in the United States 
Circuit Court for the Southern District of New York, 
relating to the well-known escalator employed at var- 
ious elevated railway stations and in many department 
stores. The case arose under the basic patent on the 
escalator, which was obtained through the ScirentiFic 
AMERICAN patent agency by George A. Wheeler in 1892. 
The particular feature involved is the use of a travel- 
ing handrail, and Judge Wallace held that the patent 
is infringed by the use of a traveling handrail on @ 
traveling stairway of any kind. The claims to the 
main features of the escalator were not involved in the 
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_ Correspondence, 


Screw-propelled Cunarders, 
To the Editor of the Screntiric AMERICAN: 

It is so seldom that I find an error in your valuable 
publication, that it rather pleases me to point one out 
that occurs on page 508 of the issue of December 2%. 

In the article entitled “The Turbines of the ‘Car- 
mania,’” in the second paragraph, you refer to the 
“Russia” as the first of the screw-propelled Cunarders 
to sail to the port of New York, and you give the date 
as 1867. Now the fact is that the steamer “China” 
sailed from New York on her first return voyage to 
Liverpool on April 9, 1862, and she was the first screw- 
propelled Cunarder to sail from New York. I happen 
to know this because I sailed from Boston just one 
week before in the “America,” and while in Europe I 
made the acquaintance of three gentlemen who sailed 
on the “China,” and who always spoke of her as being 
a screw steamer. Cuartes T. Barry. 

Roxbury, Mass., December 26, 1905. 

Chinese Music. 
To the Editor of the Screntiric AMERICAN: 

In “Chinese Music,” by J. A. Van Aalst, p. 49, No. 2, 
the author, in describing the pien-ch’ing, cr stone 
chime, says that it is “composed of sixteen stones sus- 
pended from a frame. These stones measure 1.8 feet 
one way and 1.35 the other, and differ only in thick- 
ness; the thicker the stone the deeper the sound.” The 
stones are cut in shape of a carpenter’s square, with 
the blades or legs much wider. 

Questioning the conclusions of Van Aalst, I had cut 
two specimens of plate glass, similar in form to his 
illustration. They were of equal length and breadth, 
but one was much thicker than the other. The thinner 
gave out the deeper sound, as I suspected, and just 
the opposite of Van Aalst’s statement. : 

E. H. HAWLey. 

U. S. National Museum, Washington, D. C., January 
9, 1906. 











Lubricating the Under-water Surface of Ships. 
To the Editor of the Screntiric AMERICAN: 

The letter signed D. B., which appears in your pres- 
ent issue, brings up a question of the utmost impor- 
tance to owners of all kinds of seagoing craft, more 
especially to the owners of racing yachts both sail 
and steam. 

His first idea relative to the pumping of air through 
small holes in a pipe which passes down the bow of a 
vessel and along the keel, to produce air bubbles to 
act as friction rollers, is most certainly a novel one. 
Possibly it might interest D. B. or some other of your 
readers, to know that experiments to determine the 
efficacy of this can be made on a small scale, and the 
merit of this idea much more easily determined than 
by getting some friendly owner to make such trials 

Four or five years ago, the marine inspector of the 
North German Lloyd made, at the instigation of cer- 
tain interested parties, experiments to determine the 
relative friction caused on the bottoms of vessels coated 
with grease paint as compared with varnish paint. He 
conducted these experiments by pulling a wax-coated 
model through a small tank and registering the re- 
sistance. He then pulled the same model With a coat- 
ing of varnish over it through the tank, again regis- 
tering the resistance. The result thus obtained was 
much more decisive than it would have been had the 
experiments been conducted on steamers, where s0 
many considerations come into play to make the result 
a doubtful one. There is no reason why such experi- 
ments could not be conducted on a model containing 
a small air pump to. distribute the air around the 
under-body. The resistance should be conipared to the 
pulling of the same model through the water with the 
air shut off and the bottom coated with varnish, for a 
varpish surface, contrary to the general opinion, offers 
less resistance to the water than a grease surface. This 
was mest conclusively proved by the trials of the North 
German Lloyd inspector. The experiment is well worth 
trying, for it might be of valuable service to the own- 
ers of racing craft. 

With regard to the pumping of kerosene through 
these holes to hinder the submarine growth, I am 
afraid that this would be found to be not only most 
expensive, but of doubtful efficiency. The best antifoul- 
ing compositions on the market now accomplish their 
work for a period of from six to twelve months. This 
is due to the high percentage of mercury they contain. 
The submarine growths settle on the bottoms of vessels 
in the form of ovules or larve, and to prevent their 
attaching themselves to the metal they must be in- 
Stantly coagulated. A solutioh containing one part of 
bichloride of mercury to fifty thousand parts of water 
is a more effective coagulator than kerosene, and very 
Much cheaper. The mercury in the antifouling com- 
Position disintegrates slowly through the action of sea 
water, forming soluble mercurial compounds, which 
hover around the bottom of a vessel, coagulating all 
Ovules, Jarve, or cirripedia that seek to attach them- 
selves, 





Scientific American 


I must apologize for taking up so much of your val- 
uable space, but the protection of the under-water sur 
face of ships constitutes a science that is little known 
to the general public but is, however, of great interest. 

New York, December 28, 1905. T. W. H. 

RE ai, (no, eel 
A Unit for Light Measurements and a Centigrade 
Photometer. 
To the Editor of the Screntiric AMERICAN: 

We have the meter for measuring length and con- 
tents, the second for mezsuring time, the lactometer, 
hygrometer, and barometer for measuring various 
other values; but, although we have the name “photo- 
meter,” there is no standard and no unit of generally 
accepted usage with which to express light values. 
Saying, “It is 50 degrees Celsius,” we will be under- 
stood by almost any intelligent and civilized being, 
but if we should wish to express the light value pre- 
vailing, we can only do so in a very general way by 
stating perhaps, “This is a light room,” or “It is very 
dark here.” Why should not the architect be able to 
say, “This room will have 5 degrees of light on a bright 
noon,” and we understand him? Why not the school 
teacher complain that “zero” was insufficient for his 
aula, or the physician prescribe “minus 20 degrees” as 
the light most convenient for a sickroom? 

This deficiency has been most keenly felt in photo- 
graphy and kindred arts, and various devices have 
been invented to overcome it; all of these, however, 
suffer from the serious defect of not being based upon 
a standard or unit of light values which will admit of 
being generally accepted. 

In submitting the following proposition, I believe 
by no means to have solved with one Alexander stroke 
this vexed question, but to be on the right track toward 
establishing such a value. 

I propose to call “zero” the light force of the sun 
exerted during the first second after sundown (6 o'clock 
P. M.) upon a horizontal, light-sensitive surface, in a 
determined locality, and under determined conditions. 

I propose to call “plus 100 degrees” the light force 
of the sun exerted during the first second after noon 
(12 o’clock M.) in the same locality, and with equal 
conditions as for “zero.” The interval between these 
extremes should be divided into 100 degrees, and the 
scale thus established could be extended above 100 and 
below zero. 

An ideal locality would appear to me to be any place 
on the equator on September or March 21, or any other 
point between the northern and southern tropic on 
equivalent days regarding the position of the sun. The 
observation, in order to avoid as much as possible at- 
mospheric influences, should be taken at an altitude of 
100 meters, while the sky is cloudless, the horizon un- 
obstructed, and the humidity of the air medium. While 
this may appear as a long list of conditions, hard to 
comply with, there would be, I believe, no difficulty 
to find a locality where they prevail. 

I have proposed the measurement to be made by a 
sensitized surface, having thereby in view a standard 
emulsion of some silver salt as it is now used in dry 
plates and photographic papers; but if a plan could be 
devised promising more stability, accuracy, and per- 
manency, it should of course be preferred; however, 
the measurements should on no account be delayed fcr 
the want of an absolutely correct apparatus. 

The system suggested by me has this in its favor: 

1. It establishes a unit and a scale of light values. 

2. It is as simple and elastic as the thermometer, and 
instruments @ propdsito could easily be devised after 
the standard has once been established. 

3. It is a permanent standard taken from natural 
conditions which “we always have with us,” and there- 
fore may be verified and rectified at any time. 

4. The scale being Centigrade, is easily memorized 
and fixed in one’s mind. 

This may be said against it: 

1. It would be difficult to locate a place where the 
conditions required exist. 

2. It would be impossible to devise an instrument 
recording the theoretical values so as to be easily read 
and utilized and sufficiently accurate. 

The first of these objections had been made also 
when the meter was to be defined as the ten-millionth 
part of the earth’s quadrant; and as regarding the sec- 
ond, while absolute accuracy of course would be de- 
sirable, a slight error should be of as little consequence 
as has been the error which occurred in the observa- 
tions of the French commission which was appointed 
to fix the length of the meter. The idea of an instru- 
ment for measuring light values is already applied in 
the various exposure meters on the market for photo- 
graphical purposes, and these, founded upon a unit as 
suggested in this paper, could easily be converted into 
photometers of general utility, if no better device in 
the meantime should be produced. 

The best plan in the writer's opinion to establish 
this light unit and make the necessary observations 
would be by appointing an international commission; 
the next best, that for this purpose some of the funds 
be utilized, which are available for scientific investiga- 
tions; and finally measurements could be taken by 
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isolated but trustworthy persons, and the observations 
obtained by them tabulated and compared, and from 
these data the standard unit determined. 

GUILLERMO BUTZING. 

Havana, Cuba, December 20, 1905. 

Power Production of the Future, 
To the Editor of the Screntivic AMERICAN: 

Economy in the production and use of power must 
be, in an increasing sense, the watchword of the in- 
dustrial life of the future. Our dynamical resources, 
particularly fuels of various kinds, vast as they are, 
must be, in the nature of the case, limited; so, as 
population increases and the uses of power multiply 
in inverse proportion to the reduction of ite sources, 
all measures looking toward economy in beth its pro- 
duction and its use excite increasing interest from 
all thinking men. Both engineers and political econo- 
mists are especially interested in this question as the 
industrial and political activities of society are so 
closely linked. 

The main dependence of the future for power, it 
would seem, must be in the fuller development of our 
water powers which are as yet only in the very in- 
fancy of their growth. The time is perhaps not far 
distant when every mountain stream capable of de- 
veloping horse-power will be harnessed to electrical 
machinery delivering energy to near-by mills or dis- 
tant cities. This is especially true of the South where 
the rainfal! is copious and regular and the streams 
free from ice for the greater part of the year. The 
fullest utilization of this source of cheap power awaits 
the perfection of the methods of electrical transmis- 
sion and transformation which are as yet crude abd 
wasteful. A collateral advantage of the creation of 
great reservoirs for power purposes in the interior of 
the country, which I have not seen suggested, relates 
to their possible effect on climatic conditions in the 
surrounding country. Will not the presence of these 
artificial lakes, when sufficiently multiplied, retaining 
water summer and winter, have an appreciable effect 
on the humidity of the atmosphere regulating the rain- 
fall, and correcting to some extent the disastrous re- 
sults of forest destruction which has practically de- 
nuded our hills of timber, thereby rendering more fre- 
quent drouths in summer and floods in-winter? So, 
as always in human progress, the development of one 
opportunity will perhaps bring unexpected good re- 
sults in its wake. 

But in the immediate future the hopes of the indus- 
trial world for cheap power must be centered on the 
perfection of the gas engine. Already remarkable 
progress has been made with this invention which its 
advocates believe is only an earnest of what the future 
has in store for it. When the ultimate form of the 
engine itself—the gas turbine—shall have been per- 
fected, which perhaps may be some time hence, and 
the process of gas production somewhat improved we 
will have a prime mover, when linked directly to an - 
electrical dynamo, of the highest thermo-dynamic effi- 
ciency and economy. i 

With the development and general use of the gas 
engine another vast economy will be made. possible. 
This in the realm of ‘transportation. Instead of haul- 
ing coal at great expense to the centers of industrial 
activity it will doubtless be found both convenient and 
economical to convert the fuel into gas at the pit'’s 
mouth and convey it by underground main to the city 
to be thence distributed for industrial and domestic 
uses, and besides with an entire absence of the dust, 
grime, and smoke incident to the transportation and 
use of coal, particularly soft coal, in the city. 

In this use of fuel gas is to be found an abatement 
of the vexing nuisance of clouds of stifling smoke 
which afflict manufacturing centers like Pittsburg. 

Until the methods of transporting electrical energy 
over long distances have been considerably improved, 
on account of the loss of power occasioned by friction, 


* and leakage due to imperfect insulation, it will per- 


haps be much more economical to transport the fuel 
gas rather than the electricity, particularly as the gas 
plants will have to be moved from time to time, er the 
coal supplies fail, in order to obviate transportation 
charges. 

The time is not far in the future when great cities ‘ 
like New York will be giving as much thought to the 
supply of their fuel gas requirements as they now do 
to thé water supply, and with quite as much reason. 

Let all such interests be controlled directly and en- 
tirely. by the city as a safeguard against one of the 
greatest possibilities of monopoly known to modern 
times. Surely a city’s heat, light, and pewer are too 
vital in their connection with the common welfare to 
be intrusted to private corporations. — 

A city could easily secure for public use yast coal 
fields, even hundreds of miles away, convert the coal 
into gas at the mine, convey it to Its corporate Himits, 
distribute it at reasonable rates to consumers tn dite 
factories and homes, and thereby give an ' 
impetus to its own industrial, commercial, and social 
advancement. J. Logan layin, 

Americus, Ga. ’ 
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HIGH-POTENTIAL DISCHARGES. 
BY A. FREDERICK OCOLLING. 

The various manifestations of high-frequency and 
high-potential discharges offer a fertile field of re 
search, especially for the amateur investigator, since 
it is a subject 
that has receiv 
ed comparative 
ly little 
tion considering 


atten 


its significance 
as revealed in 
its recent appli 
cations to elec 
trotherapy, ra 
diography, and 
wireless telegra 
phy. 

The term 

electric 
discharge” is un- 
derstood to in 
clude all modes 
of equalization 
of differences of 
potential 
between the ter 





minals of a 





source of elec- 


LIGHTING AN INCANDESCENT LAMP 
SHORT-CIRCUITED WITH HEAVY 
COPPER. 
by a conductor, 


The current has the choice of two paths—an easy _ ~ ns 
ope through the copper bar and a path of higher by the removal 
resistance through the lamp —and |t chooses of their charges 
the latter, Ordinary currents would 
take the easier path. 


trical energy on 
their connection 


by a stream of 
electrical part 
cles of air, or by a sudden discharge that breaks down 
the air or other intervening dielectric. These are the 
three chief methods of restoring the electrical equi 
librium, and are known respectively as the conductive, 
the connective, and the disruptive discharge 

The various forms may be further subdivided into 
alternating, arc, brush, brush and spray, dead-beat, 
flaming, glowing, lateral, oscillating, periodic, 
ing, stratified, impulsive, and periodic discharges, and 
these may be produced by utilizing a source of direct 
or alternating current of low voltage, as for instance 


stream 


a commercial generator; a high-potential apparatus 
as an induction coil, or a high-potential, high-frequen 
cy arrangement, as a Tesla coil, depending upon the 
requirements of the various cases 

In this review we are concerned only with disruptive 
and connective discharges, the former in its applica- 
tion to wireless telegraphy and the latter in its rela- 
tion to the human body, §6ince only potentials such 
as can be obtained with an ordinary induction coil 
are needed for disruptive discharges, these will be 
described first 

In the production of a discharge of this nature there 
are two diametrically opposite conditions involved, the 
first representing an oscillator and spark-gap in an 
unenergized and non-conductive state, and the second 
when it is energized and rendered highly conductive, 
thus completing the circuit. To bring about this re- 
sult the arms of the oscillator are charged with high- 
potential energy impressed upon them, which is set up 
in the secondary of the coil in the form of currents 
This kinetic energy is then converted into electrostatic 
energy, and when the static charge is maximum for a 
given resistance offered by the dielectric between the 
surfaces of the spark-gap electrodes heat is evolved in 
consequence, and when a certain critical temperature 
is reached the positive electrode volatilizes, and it is 
this effect that forms the initiative in breaking down 
the dielectric of the spark-gap. 

The law relating to the heat evolved states that it 








THE AUTOGRAPH OF AN ELECTRIC SPARK, WRIT 
TEN ON A PHOTOGRAPHIC PLATE. 


Scientific American 


is proportional to the square of the charging current 
and to the resistance of the dielectric between the posi- 
tive and negative electrodes forming the boundaries 
of the spark-gap. The energy that is emitted from 
the positive electrode is proportional to the potential 
difference impressed on the oscillator system and the 
specific inductive capacity, while it is inversely as the 
distance separating the spark-gap electrodes. The 
length of the spark that passes depends also largely 
on the following factors, namely, the difference of po- 
tential between them, the character of the medium that 
separates them, and on the density or pressure of the 
dielectric through which the discharge passes. 

A decrease in the pressure of the medium serves to 
increase the distance through which a spark will pass, 
but a point is quickly reached wherein a further de- 
crease has the effect of cutting down the length of the 
spark, and hence where a low vacuum will permit the 
passage of high-potential currents over longer dis- 
tances than in air, a high vacuum retards them even 
though the potential may be considerably increased. 
Then again the metal of which the electrodes are 
made determines the sparking capacity to a certain 
appreciable extent since some retard and others assist 
the process of volatilization, and finally the size and 
shape of the spark-gap-electrodes also have their ef- 
fect upon the discharges 

From these considerations it will be observed that 
when the electrodes are placed closely together the 
strength of the charging current is increased, and 
hence the heat developed causes the temperature to 
rise. When the sparking distance is greater than the 
maximum difference of potential can easily break 
down, a faintly luminous discharge will be seen issu- 











HIGH-FREQUENCY ARC DISCHARGE. 
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HIGH-FREQUENCY STREAMING DISCHARGE. 


ing from the positive electrode, especially if it should 
present any sharp points. This phenomenon occurs 
in virtue of the fact that metallic points are more 
easily heated than those in the form of spheres. 

When the charge and temperature reach a critical 
value a conducting microscopic thread of gaseous vapot 
is developed and this is attracted to the negative elec- 
trode, to which it passes by the path of the least re 
sistance. When this filament bridges the gap its diam- 
eter is very greatly increased, the resistance that was 
previously enormously high becomes minimum, and 
the current surges forth and back until the energy of 
the system is damped out by the sum of the resist- 
ances. 

While Tesla was not the first to produce the varied 
and beautiful forms of convective discharges he was 
probably the first to systematically investigate them. 
Though convective discharges may be frequently ob- 
served from a pointed positive electrode of an induc- 
tion coil, they are much more intense and brilliant 
when the potential and frequency of the oscillations 
are stepped up by means of a secondary transformer. 

The compact apparatus for obtaining high-frequency 
and high-potential discharges shown in the illustra- 
tions was designed by Prof. Ovington, who repeated 
many of Tesla’s experiments and introduced several 
new ones during the recent electrical exhibition at 
the Madison Square Garden 

With high potentials and high frequencies the elec- 
trostatic field is collapsed more easily than when those 
of lower value are reached, while the oscillations in- 
crease the temperature developed by the transition of 
static into kinetic energy and for this reason the vol- 
ume of vapor is increased and an arc discharge re- 
sults. 

The flaming and streaming discharges which are 
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forms of the connective discharge are closely allied and 
occur when the frequency and potential is increased 
beyond a certain value; under these conditions the dis- 
charge assumes definite characteristics wholly differ- 
ent from those of the disruptive discharge. In these 

















BURNING PLATINUM WIRE WITH CURRENTS PASSING 
THROUGH THE BODY. 


A piatinuw wire 1s held in the fingers and near one terminal of the machine 


The spark jumpe to the body and through the wire, 


forms of discharge the energy passes between the elec- 
trodes as luminous streams. Such discharges obtained 
with high-frequency coils are different from those 
obtained with electrostatic machines, as they lack in 
the violet color developed by the positive static elec- 
trode as well as the bright glow of the negative elec- 
trode. 

When the frequency and potential necessary to pro- 
duce the flaming and streaming discharges is increased 
new phenomena result and a brush and spray discharge 
is obtained. With suitable electrodes comprising a 
large number of small points the emanations resemble 
jets from a gas-flame escaping under high pressure. 
According to Tesla “they not only resemble but they 
are veritable flames, for they are hot. Certainly they 
are not as hot as a flame of gas, but they would be 
so if the frequency and potentia! would be sufficiently 
high.” 

If the frequency and potential is further increased, 
the discharge will pass through several inches of solid 
glass. Ordinarily glass is an insulator of electricity, 
and yet in this case the streams flow through it ap- 
parently with the greatest freedom. The flow of lumin- 
ous energy has a tendency to stream out and to be dis- 
sipated to such an extent that when the brush is pro- 
duced at the positive electrode no disruptive discharges 
will occur, even though the hand or any conducting 
object is held within the stream, and what is even 
more singular,the luminous stream is not at all easily 
deflected from its path by the approach of a conduct- 
ing body. 

Under these remarkable conditions the energy loses 
its property of producing sensation when it comes in 
contact with or passes through the human body, and 
a person may now be connected with the source of high- 
potential and high-frequency currents and be complete- 
ly charged, though he will feel nothing; that he is a 
portion of an oscillator, however, can be readily de- 
termined, for if a vacuum tube is brought near any 
part of his body it will glow due to the electric waves 
emanating from him. To illustrate how absolutely 
devoid the sensory nerves are to these currents, a 








The current issnes at an enormous voltage from a large 
number of small points, so that it seems like jets of 
barning gas escaping at high pressure. 
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ring used on the first motor-driven, man-carrying aero- 
plane to make a flight from the ground. This machine, 
according to Mr. Herring, was propelled by a small com- 
pressed-air motor. On October 22, 1898, he informs us 
that it flew with its operator a distance of 72 feet in 
8 seconds against a 25-milean-hour wind. Another 
exhibit of great interest at the present ‘ime, in view 
of the claims of remarkable flights made by the Wright 
brothers last summer, was the four-throw crankshaft 
and flywheel of the motor said to have been used on 
their machine when, on December 17, 1903, 
their first flight with a motor-driven aeroplane at Kitty 
Hawk, N. ¢ These experimenters claim to be using 
the same cylinders with their latest machine, the motor 
of which they have fitted with a lighter crankshaft. 
The crankshaft shown weighed in the neighborhood of 
30 pounds. 
Among the 


they made 


model self-propelled aeroplanes shown, 
those of Prof. Langley should undoubtedly have first 
mention. The steam-iriven machine flew about half 
a mile over the Potomac River at Quantico, Va., a little 
less than ten years ago, or on May 6, 1896. Bhis was the 
first flight of a motor-driven aeroplane The gaso- 
line-propelled model (which has a five-cylinder air- 
cooled motor, the cylinders being arranged in a circle) 
made numerous shorter flights in August, 1903. Prof. 
Langley’s models are constructed on the following plane 
principle. The original inventor of this device, which 
was firat brought out about 1878, was Mr. Brown, and 
samples of Brown's “bi-planes,” as they are termed, 
aré shown on page 93. A lift of only about 20 pounds 
to the horse-power is possible with this system, as 
against a lift of from 100 to 150 pounds per horse- 
power with the superposed plane type. In actual prac 
tice Langley obtained about 18 pounds lift. Langley’s 
complete steam machine weighed 30 pounds, while the 
motive plant developed 11.4 B. H. P. The gasoline 
model was one-quarter the size and one-sixteenth the 
weight of Langley’s man-carrying machine. It weighed 
58 “pounds, of which 10 pounds was in the 10 horse- 
power engine. As to the actual flights of these ma- 
chines, there can be no question, for the one on the 
date mentioned was witnessed by Prof. Bell, and pho- 
tographs were taken of the machine in flight. 

Another interesting model is that exhibited by Mr. 
Herring, and which he claims has made numerous suc- 
cessful flights. When tethered to a high pole with a 
long cord, this machine is said to have flown 15 miles 
in a cirele in December, 1902, and to have stopped 
only when the gasoline supply gave out. A single-cy- 
linder, air-cooled gasoline motor having mechanically- 
operated inlet and exhaust valves and a make-and-break 
igniter, all worked from a single cam, and carrying a 
small propeller on its crankshaft, was shown on this 
machine. The weight of the motor was said to be only 
2 pounds, and its maximum horse-power 0.51 at 3,400 
R. P. M. In flight, however, the engine only made 
about 850 R. P. M. and developed but 0.07 horse-power. 
The aeroplanes of this model (which is shown in the 
lower left-hand picture on the preceding page) were 
5% feet long by 14 inches wide, and the 19-inch pro- 
peller which was fitted drew them through the air at a 
speed cf about 30 miles an hour. This machine is 
‘ of the usual rectangular, curved, superposed plane 
type invented by Chanute and Herring about the 
year 1896. Its successful operation is said to be 
due to an equilibrium-maintaining device which its 
inventor prefers’ to keep secret. No photographs 
of this or of larger man-carrying machines in flight 
were shown, nor has any trustworthy account of their 
reported achievements ever been published. A single 
blurred photograph of a large birdlike machine pro- 
pelled by compressed air, and which was constructed 
by Whitehead in 1901, was the on!y other photograph 
besides tnat of Langley’s machines of a motor-driven 
aeroplane in successful flight. In order at least partial- 
ly te substantiate their claims, it would seem as if 
aeroplane inventors would show photographs of their 
machines in flight. This has been done by Mr. Maxim 
and Prof. Langley; and on account of his desire to 
gecure photographs of his tetrahedral kites in mid-air, 
Prof. Bel) uses red silk in their construction instead of 
nainsook, which he prefers, but which, owing to its 
light color, is difficult to photograph. 

In Contrast to the great secrecy of the later aero- 
plane experimenters, should be noted the free manner 
in which that first great experimenter in gliding flight, 
Otto Lilienthal, gave the results of his experiments 
to the world. One of the early gliding machines used 
by him in 1893 was exhibited, and a photograph of this 
machine is to be seen on page 93. Had it not been for 
his untimely death in 1896, from the breakage of his 
machine while in flight, there is scarcely any doubt that 
he would have solved the problem of the motor-driven 
aeroplane some years ago; for he was not only a thor- 
ough mathematician and physicist, a clever construc- 
to? and mechanical engineer, but he was also possessed 
of that daring and physical dexterity which is a valu- 
able ald to one attempting to solve such a problem. 
One of the most interesting exhibits was Prof 
Bell's tetrahedral kite shown on the preceding page, 
and a 408-<cel! model of the huge 1,300-cell man-carrying 
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kite “Frost King,” which was fully described in Sup- 
PLEMENT No, 1432, and which carried over 280 pounds. 
Despite the apparent frail structure of these tetrahedral 
cells, their great strength when assembled was demon- 
strated by the placing of a 190-pound man upon a mass 
of 100 or more without damage. The kite we illustrate, 
by means of its tipping tail worked by a pendulum in 
the bow, will descend in long graceful curves when re- 
leased in mid-air, and several times it has described 
complete circles before alighting, in much the same 
manner as does a soaring bird. 

Among other interesting exhibits were examples of 
balloon wicker baskets equipped with appliances for 
sketching and photographing the country, and for mak- 
ing weather observations. The frames of two dirigible 
balloons, the “Santos-Dumont No, 9” and “The Cali- 
fornia Arrow,” were exhibited. Both were equipped 
with air-cooled gasoline motors of the lightest construc- 
tion. 

A complete set of apparatus used by the weather bu- 
reau formed still another extremely interesting exhibit. 

The greatest credit should be given to the Committee 
of the Aero Club, and especially to its able secretary, 
Mr. Augustus Post, for the exhibit made at the Armory. 
Not only will this exhibit tend to stimulate interest in 
the art of flying, but, followed by the active interest of 
the Club in matters pertaining to the art, it should 
greatly promote the development and perfection of the 
practical flying machine 

SS 
CHANGES AND IMPROVEMENTS IN THE EDISON 
NICKEL-IRON STORAGE CELL. 

The illustration shown herewith makes apparent the 

changes in construction of the nickel, or negative plate, 
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of the Edison alkaline storage cell. Actual use of some 
175 sets of automobile batteries has demonstrated that 
there is a loss in capacity, due to the separation of the 
active material from the containing flat cases of the 
nickel plate. A new form of briquette, consisting of a 
rolled tube of perforated, nickel-plated, sheet steel, is 
soon to be used. These tubes are tightly packed with 
active material by a special machine, and they are then 
clamped into place in the plate by means of their 
twisted ends. The tubes are made from a small sheet 
of metal, which is rolled into the tubular shape and 
has its two ends joined together. Thus there is a joint 
running the entire length of each tube, but by twisting 
the ends of the tube and clamping them, it is impossible 
for any appreciable expansion of the latter to occur, 
and separate it from the active material within. A 
new form of binder other than flake graphite has been 
discovered, and this, together with the new construc- 
tion, is said to increase the total capacity of the cell 
from 10 to about 15 watt-hours per pound of complete 
cell. A 21 per cent solution of caustic potash is used in 
these cells, and three sizes are made, the smallest hav- 
ing a capacity of 110 ampere hours at a 30-ampere rate, 
and requiring 150 ampere hours to recharge it. The 
improvemént in capacity will place the Edison cell at 
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the head of the list for lightness. Regarding its dura- 
bility, Mr. Edison believes the new plates will last for 
four years at least in actual service, and that they can 
then be renewed for about one-third their first cost. 
a 
Electrical Notes. 

According to the latest news which we receive con- 
cerning the electric installations in Japan, we find that 
all the cities whose population is above 10,000 in- 
habitants are lighted by electricity, and besides many 
of the towns are now equipped with electric tramway 
lines on the trolley system. Owing to the fact that 
the country is of a mountainous character, there are 
waterfalls to be found in abundance, and this natur- 
ally contributes to a great extent.in the development 
of electrical enterprises. At present about 30 per cent 
of all the electric plants are operated by water power. 
The country is also greatly favored in possessing ex: 
tensive coal mines, so that the cosi of running steam 
engines is not high. Among the large electrical en- 
terprises of Japan we may mention the Tokio Electric 
Light Company, which has a station of some 20,000 
horse-power capacity at a distance of 20 miles from 
the capital. The Tokio Electric Power Company has 
an electric plant of no less than 40,000 horsepower, 
and the municipal station of Tokio has a capacity of 
2,500 horse-power. At Osaka, which is one of the 
leading commercial cities, there are several electric 
stations already running. One of the recent projects 
to be carried out by the Uji River Hydro-electric Com- 
pany relates to installing a water power plant at. 20 
miles from Osaka, and it will use upward of 35,000 
horse-power. 

According to recent information relating to the 
Jungfrau electric road, the tunnel which ends at the 
Mer de Glace was finished about the middle of June. 
At present, the stations of the line comprise the start- 
ing point at Petite Scheidegg (6,710 feet altitude), the 
second station of Eiger Glacier (7,550 feet altitude), 
third, Rotstock (8,220 feet), Eigerwand (9,330 feet), 
and lastly the Mer de Glace (10,280 feet altitude). 
The service of the road is assured by six electric loco- 
motives of the three-phase type, of which three have 
been buiit by the Brown-Boveri Company and the re- 
mainder by the Oerlikon Company, both of Switzer- 
land. The current for the road, which takes 7,000 volts 
primary tension and 500 secondary, comes from the 
large hydraulic plant of Lauterbrunnen. A fall on the 
Lutschine River furnishes some 2,500 horse-power to 
the turbine. According to Guyer and Zeller’s project 
the new part of the electric road, which remains to be 
built, is to run in a straight line toward the west and 
rise on a low grade to the station of Jungfrauenjoch 
(11,058 feet altitude). From there it will reach the 
Jungfrau station which is to be cut in the rock. This 
latter station will be equipped with an electric eleva- 
tor which is to run up to the highest point of the 
mountain and lies at an altitude of 13,545 feet. 

Our readers will doubtless remember the description 
of an improved and simplified type-setting telegraph 
apparatus called “teletyper” (Ferndrucker) we publish- 
ed in these columns some time ago. We learn from an 
article in the Elektrotechnischer Anzeiger that after 
a central station had been installed two years ago to 
enable subscribers to the novel system to communicate 
with each other as well as with the Wolff telegraph 
office and other information bureaus, the same service 
is to be utilized now for general telegraphic purposes. 
The imperial postal department has in fact ordered a 
set of teletypers to be used in connection with Berlin 
intra-urban telegraphy. The practice so far usual in 
connection with urban telegrams was to convey these 
through a network of pneumatic tubes. Though the 
speed of pneumatic dispatch carts, equal to that of ex- 
press trains, be considerable, this means of conveyance 
of the records still requires a certain amount of time. 
The pneumatic tubes radiate toward the telegraph office, 
where they are combined. Though immediate connec- 
tions between the various stations be available, there 
was the necessity of shifting the telegraph records. 
The adoption of teletypers will doubtless accelerate the 
dispatch of telegrams, A new exchange is to be install- 
ed for this purpose in connection with the central 
telegraph office. All the pneumatic dispatch offices are 
to be equipped with a teletyper and to be connected 
immediately to the central telegraph office. It may be 
mentioned that the number of these offices amounts to 
67. The teletypers are intended for the beginning to 
convey the intra-urban telegrams which are largely 
used in Berlin. Practice will show in how far this 
scheme would be available also for the conveyance of 
outside telegrams from and to the central telegraph of- 
fice. Like the telephone, the teletypers can communi- 
cate immediately with each other, while capable of 
simultaneous communication with the same station, 
whence the same telegram can be transmitted to all of 
them. As the record is obtained simultaneously in 
both the transmitting and receiving apparatus, there is 
every facility of checking its correctness. The main 
advantage of the teletyper is, however, its ease of 
manipulation, requiring but little skill. 
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THE “ROMAN ORDNANCE” AT THE SAALBURG. 
BY PROP. RUDOLF SCHNEIDER, 

For many years the German government has been 
carrying on a systematic exploration of the ruined 
fortifications along the line of the Roman military 
frontier (linies imperii Romani), extending from the 
Danube near Regensburg to the Rhine near Neuwied, 
a distance of 340 miles. The work received a new im- 
petus a few years ago when the Kaiser ordered the 
restoration of the best preserved fort, the Saalburg 
on the Taunus ridge near Frankfurt, in order that it 
might serve at once as a model of a Roman fortress 
and as a museum for antique objects of interest dis- 


covered in the course of the explorations. In 1904 
there were mounted at this re-built Roman fortress 
three pieces of “Roman ordnance” which fully deserve 
their post of honor although they are neither Roman 
nor ancient, and were not found on the old Roman 
frontier. They are reconstructions made by Major 


Schramm in accordance with ancient descriptions. 
They are not mere show pieces but practical engines 
of war, as appears from the following record of their 
performances in practical trials. 

One of the pieces, the “euthytonon” (Fig. 5) shot a 
dart about three feet long to a distance of 1,200 feet 
and drove it through an iron-plated shield more than 
an inch thick with such force that it projected half its 
length behind the shield, so that it would have killed 
or disabled a human shield bearer. Another piece, the 
“palintonon” (Fig. 4) hurled a stone weighing two 














Fig. 5.—Eathytonon, Reconstructed by Major 
Schramm. 


pounds to a distance of 600 feet, and a one-pound 
leaden bullet 1,000 feet. The third piece, the “on- 
ager” (Fig. 3), threw a one-pound leaden bullet 
460 feet. 

These results, which far surpass the achieve- 
ments of the earliest cannon, are the more surpris- 
ing because similar experiments, made in 1865, 
were little better than flat failures, owing chiefly, 
as Major Schramm has pointed out, to defective 
construction of the apparatus. About the same 
time, the Emperor Napoleon III. had some “an- 
cient artillery” constructed, which is still to be 
seen in the museum at St. Germain. But illness 
and political cares diverted Napoleon’s interest 
from the subject and no authentic record exists - 
of the performance of these pieces. In order to under- 
stand ancient ordnance it is necessary first to get rid 
of the common and erroneous notion that it consisted, 
essentially, of huge arbalests or cross-bows. As a mat- 
ter of fact it was based on a very different principle. 
The propulsive force of the cross-bow is furnished, 
chiefly, by the elasticity of the arms of the bow which, 
bent backward by pulling the cord, spring forward 
when this is released, carrying with them the cord, 
.which transmits the impulse to the “quarrel,” or dart, 
laid in front of its middle point. The ancient ord- 
nance, on the contrary, had rigid, im- 
elastic arms, moved by the torsional elas- 








Fig. 7.—Tormentum from 
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second century B. C. (1. Macc. 6.51) but even in the 
eighth century B. C. (II. Chron. 26.15), It seems not 
unlikely, therefore, that the Greeks merely adopted 
and perfected an ancient device of Oriental invention. 





Fig. 2.—Major Schramm’s Conception of the 
Palintonon. 


The principle of the tormentum is well illustrated by 
a common toy, made as follows: Two holes are bored 
in a half walnut shell, near the edge and opposite each 
other. A horsehair is threaded through the holes, 











Fig. 4.—Palintonon or Mortar.—Major Schramm's 
Restoration 


Trajan’s Column. 
Artillery Captain. 


back and forth, 
passage a turn 


making at each 
around a bit of 


hairpin laid over each hole, 
on the outside of the shell, 
and the ends of the horse- 


ened. Then a 
thrust through 


hair are fast- 
match stick is 
the middle of the multiple 
loop of horse- Fig. 8.—Aerotonon or hair and turn- 


ed until the ajr Gun from Trajan’s ®trands are 
twisted tightly Column. together. Now, 





Fig. 6.—Palintonon Carved 
on the Tombstone of a Roman 
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if the stick is withdrawn a little way and suddenly re 
leased, its longer end flies around and strikes sharply 
on the edge of the nutshell, producing a loud sound 
pleasing to youthful ears. 

This plaything, if constructed on a larger scale of 
stronger materials, with a sling attached to the free 
end of the stick, would fairly represent the simplest 
form of tormentum, the onager, or machine sling (Fig. 
3). This machine was employed to hurl great stones 
against walls and towers for the purpose of shattering 
them or making a breach. The base of the onager is 
formed of two parallel heavy timbers, joined by cross- 
pieces at their ends and pierced in the middle by holes 
through which the bundle of fibers passes, to wrap 
around pins outside, precisely as in the nutshell snap- 
per. From the center of the bundle of fibers, which 
tightly fill the holes, rises obliquely a stout wooden 
arm ending in a hook from which a sling, carrying a 
stone, is suspended, When this arm is drawn down 
into a horizontal position by means of a winch, and 
suddenly released, it springs forward and upward in 
obedience to the torque of the twisted bundle of sinews 
until it is stopped by striking against a buffer, where- 
upon the stone leaves the sling and files onward to- 
ward its goal. Ancient writers use the most extrava- 
gant expressions in describing the power of the onager, 
and it may be inferred that its dimensions greatly ex- 
ceeded those of the reconstruction at the Saalburg. 
The same conclusion is suggested by a curious passage, 
the correct interpretation of which has been reserved 




















Fig. — Onna st Machine-Sling, as 


for Major Schramm. Ammianus says that the 
onager was placed on a bed of turf or bricks (that’ 
is, on a soft’or yielding foundation) because if it 
were placed on a masonry wall (which is rigid) 
the wall would be shattered, not by the weight of 
the machine but by the violent shock (of the re- 
coil). Even in Major Schramm’s reconstruction 
the initial longitudinal tensiop of the bundle of 
fibers is twelve tons. 

Far more ingenious than this machine sling, 
though based on the same general principle, are 
the two other tormenta, each of which has two 
parallel bundles of torsion fibers and two revolv- 
ing arms, and resembles a cross-bow in its action, 
though not in its construction or motive power. 

In the onager, as we have seen, the torsion fibers are 
horizontal and the arm moves in a vertical plane. In 
the palintonon, on the other hand, the fibers as well 
as the plane of rotation of the arms, which is neces- 
sarily perpendicular to the fibers, are sharply inclined, 
and in the euthytonon the arms move in an almost 
horizontal plane, while the fibers are nearly vertical. 
In each of these machines the free ends of the arms 
are connected by a cord. When the middie of this cord 
is drawn back the arms, which at first diverge widely, 
are pulled together and the two bundles of fiber are, 

consequently, twisted in opposite direc- 

tions. Then, when the cord is released, 





ticity of bundles of animal sinews which, 
however, were sometimes replaced by 
horsehair or even, in protracted sieges, 
by the long tresses of women. The Ro- 
man writers grouped all of these “cata- 
pults,” as we commonly call them, under 
the generic name tormentum, which 
means a torsion machine, and applied the 
names catapulta, ballista, scorpio, etc., 
to the different varieties rather loosely, 
and without clear distinction. The tor- 
mentum, then, was not a mere improve- 
ment of the cross-bow but an entirely new 
device. Diodorus Siculus ascribes its in- 
vention, probably erroneously, to certain 
eminent mechanical engineers whom Dio- 
Rysius, in 400 B. C., summoned te Syra- 
cuse from all lands to ai@ htm in pre- 
paring to make war on Carthage. Jt is @ 
significant fact that some. of, these men 
Were Carthaginians, for PHny speaks of 
the catapult’ asa. Phenician invention, 
and such machines are mentioned in the 
Qid Testament as in use not only in the | 





the arms spring apart, carrying forward 
the cord and, before it, the projectile, 
which proceeds freely on its course when 
the arms are arrested by the stops. 

In the construction of these two-armed 
catapults Major Schramm followed the 
descriptions and dimensions given by the 
Greek writers Hero and Philo, who lived 
in the third century B. C., and by the 
Roman Vitruvius, who in the reign of 
Augustus translated and supplemented 
their works. Here a difficulty was en- 
countered. The ancient writers distin- 
guished two varieties of tormentum by 
name without clearly indicating their dif- 
ferences, concerning which diverse opin- 
ions have been held by modern commen- 
tators. Major Schramm has decided, on 
both technical and etymological grounds, 
that the euthytonon was a direct-firing 
weapon analogous in function to our 
rifled cannon, while the heavier palinto 
non was designed, Hike ovr mortars, to 
throw large projectiles over walls and. 
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other obstacles. The Saalburg reconstructions were 
built and mounted in accordance with this view, as is 
clearly shown by the accompanying illustrations. As 
each bundle of fibers has an initial tension of twelve 
tons, these two-armed machines are, in a sense, twice 
as powerful as the reconstructed onager. 

Major Schramm’s work has had a very interesting 
sequel. When pictures of the reconstructed ordnance 
reached Prof. Hiilsen in Rome, they immediately re- 











A NOVEL GUN ATTACHMENT. 


minded him of a relief carving on a tombstone found 
there in 1826 and now in the Vatican museum, which 
had been supposed to represent either a lock or a sur- 
veyor’s level. The striking resemblance of this reiief 
(Fig. 6) to Schramm’s drawing of his palintonon (Fig. 
2) proves beyond a doubt that it was intended to rep- 
resent such a piece of ordnance, This was a very ap- 
propriate device, for the tomb was that of a Roman 
captain of artillery, who served under the emperors 
Vespasian and Domitian. Similar representations 
have been found on Trajan’s column and on the Per- 
gamon relief, now in Berlin (Fig. 7), but these are 
far inferior to the one on the tombstone of the Roman 
officer, which was probably executed, according to the 
Roman custom, before his death and under his expert 
supervision. 

All three of these Saalburg reconstructions, the 
onager, the palintonon, and the euthytonon, belong to 


» the class of heavy or siege artillery. The fleld pieces, 


light enough to be transported by two mules each, 








CARRIER FOR BARRELS. 


which were used by Trajan in his German wars and 
are represented on his column (Fig. 8), were of an 
entirely different character. They were aerotona, or 
air-guns, and had levers and compression cylinders of 
metal.—Abstracted for the Screnrivic American from 
an article in Umschau. 
a 
IMPROVED CARRIER FOR BARRELS. 

A simple device has recently been invented for lifting 
a barrel, or the like, and carrying it from one place to 
another. The device is admirably adapted to the use of 
bricklayers, masons, and other mechanics having to 
carry barrels of sand, cement, and similar materials. 
The carrier comprises two pairs of handles which are 
hinged together, the hinge being so constructed that 
the handles may freely swing downward, but cannot 
swing upward above horizontal alinement. The mem- 
bers of each pair are spaced apart by a rung. Sus- 
pended from each of the rungs, by means of pins pass- 
ing therethrough, is a pair of links supporting a seg- 
mental band. From the extremities of each band-seg- 
ment connecting rods extend to the opposite handles. 
The connectior is such that when the handles are 
#wung downward the rings are moved apart, but when 
they are swung upward the band-segments move to 
ward each other, to clamp any object that may be 
Placed between them. In use the handles are swung 
downward, and the band-segments are slipped over 
a@ barrel. Then, to transport the barrel, it is merely 
necessary to lift up the handles, when the band-seg- 
ments will grapple the barrel. As a means for enabl- 
tng the carrier to be raised to any desired height, 
rings are attached to the handles, to which hoisting 
cables or chains may be attached. The inventor of this 
improved carrier is Mr. John Mitchell, Dannemora, 
N. Y¥., Box 135, 
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A NOVEL GUN ATTACHMENT. 

A recent invention provides a handle which may be 
applied to rifles and shotguns, to facilitate supporting 
the barrel end of the gun. In aiming a gun in the 
ordinary way, the palm of the left hand is upward, 
and in swinging the muzzle of the gun around at differ- 
ent times, the weakest and least used muscles of the 
arm are employed. Furthermore, the arm is held near- 
ly straight from the wrist to the shoulder, preventing 
the use of the elbow joint. The improved device gives 
free use of the elbow joint, and brings into play mus- 
cles which are already developed and strengthened, 
thereby improving the aim of the operator, and re- 
lieving him from the fatigue of continually holding 
his arm in a strained position. The invention also 
provides a very comfortable and convenient way of 
carrying the gun, permitting the sportsman to carry 
it with the muzzle down, and the arm hanging freely 
at the side. The attachment comprises a clasp adapt- 
ed to grip the gun barrel, and a depending handle, 
which projects below the barrel and may be readily 
grasped by the hand. The clasp consists of two metal 
plates, curved to embrace the barrel, and formed with 
depending shanks to which the handle sections are at- 
tached. The shanks are separated by a filler piece, 
and the outer faces of the shanks are covered with wood- 
en sections, the whole being bolted firmly together. 
In practice the clasp sections may be lined with leather 
or soft material to prevent scratching the barrels, and 
if desired the entire handle may be covered with leath- 
er to give a proper finish to the same. The clasp may 
be fixed at any position on the barrel by means of a 
thumb screw at the forward end, which may be tight- 
ened to clamp the clasp sections together. It will be 
observed that this handle protects the hand from the 
heated or cold barrel, as well as giving the shooter a 
firm hold of the gun. Mr. Alfred T. Wight, of Roxton, 
Texas, has recently received a patent on this.gun at- 
tachment. 





CORN HARVESTER AND HUSKER, 


We illustrate in the accompanying engraving a corn 
harvester and husker invented by Mr. Arthur W. Rich- 
ards, of Indianola, lowa. The machine is built to stride 
two rows of corn. The main body of the machine is 
carried on large wheels at a height sufficient to clear 
stalks five feet tall, thus leaving the fodder intact in 
the field. Inclined spiral reels at the front of the 
machine are arranged to catch the ears of corn, regard- 
less of their height above the ground. The ears are 
cut off and fed up to the bed of the machine on an 
inclined elevator, and are thence carried up with buck- 
ets to a table at the top of the machine. A boy at this 
point slides the ears under a revolving cutter, which 
cuts off the stem and the curly part of the butt. The 
ears then pass into the husk shredder. This comprises 
an upper and lower series of rollers covered with 
pickers. The lower rollers extend transversely to the 
upper ones. The ears pass between the sets of rollers, 
and the husks are shredded off by the pickers. A large 
fan blows the husks into a screened receptacle. A spe- 
cial feature of the invention is the arrangement of the 
rollers and pickers. The upper rollers are mounted 
with sufficient play to allow for ears of different size, 
and the pickers are longer at the upper end where the 
corn enters than at the lower end, so that there is no 
danger of injuring the corn after the husks have been 
removed. 





ODDITIES IN INVENTIONS. 


ELecTrRIicaLLy-HeaTep HaNDHOLD.—In winter weather 
a motorman’s hands are very apt to be numbed by the 
cold, causing himi a great deal of discomfort and also 
rendering him unable to properly operate the brake 
and controller handles. The same is true of the pilot 
of a ship, the chauffeur, or any operator who is ex- 
posed to cold. A recent invention provides a very 
simple remedy for these troubles. The operating han- 
dle is made hollow to receive an incandescent electric 
lamp. At one side is a plug which, on being screwed 
in, will switch on the current. The heat radiating 
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from the incandescent lamp will warm the handle, giv. 
ing the motorman a comfortable handhold. As the 
chamber in the handle is hermetically sealed, all the 
heat developed by the lamp is given up to the handle, 
so that the operator is sure of having his hands com- 
fortable, even in the coldest weather. The handhold 
will also aid in keeping the operator warm, as the palm 
of the hand is a large nerve center. It is obvious that 
instead of a lamp, a resistance coil would give equally 
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\ELECTRICALLY-HEATED HANDHOLD. 


good results. One of the figures in the illustration 
shows the improved handhold applied to a pilot wheel. 
In such case the switch or contact plug is located at 
the hub of the wheel where it serves to control all 
the lamps at once. 

ADJUSTABLE HEAD For Gotr CLusBs.—Pictured in the 
accompanying illustration is a golf club provided with 
an adjustable head which may be set at any desired 
angle relatively to the shaft, so as to provide in a 
single club all the different striking faces of a number 
of clubs. The head of the club is formed of two parts, 
namely, the socket piece, in which the handle or stick 
is fixed, and the blade or striking face. The former is 
formed with a sleeve which extends at an angle into a 
socket in the blade. Teeth are formed on the sleeve 





ADJUSTABLE HEAD FOR GOLF CLUBS. 


which mesh with teeth in the socket, as shown in the 
small detail view, which is a section of the club head, 
taken along the dot-and-dash line. This toothed en- 
gagement of the parts prevents the blade from turning 
relatively. to the sleeve. A bolt passes through the 
sleeve and is threaded into the body of the blade. The 
bore of the sleeve at the upper end is widened to ad- 
mit the head of the bolt. A spring catch is provided 
at the base of the sleeve which fits under the head of 
the bolt, drawing the blade snugly onto the sleeve. 
When it is desired to change the angle of the blade this 
catch is depressed, releasing the bolt and permitting 
the blade to be withdrawn sufficiently to clear the 
teeth on the sleeve. It may then be turned to the de- 
sired angle and pressed back onto the sleeve until the 
catch slips under the bolt head, and makes the blade 
secure. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

ASYMMETRIC CELL.—M. BUOrrner, Wil- 
mersdorf-Berlin, Germany. ‘The invention re- 
laies to electrochemistry, and its object is to 
provide an electric battery using aluminium 
electrodes and an electrolyte not Mable to cor- 
rode the electrode or evaporate quickly, and 
which electrolyte is capable of raising the re- 
sistance of the aluminium when the latter ts 
used as an anode and is effective at high tem- 
peratures. 





Of Interest to Farmers, 

WAGON-UNLOADER.—G. BE. Jackson, Sig- 
ourney, lowa. This invention relates to an 
apparatus whereby the body of a wagon may 
be lifted from its running-gear and when lifted 
its contents be dumped in bulk into a hopper 
or storage receiver. The object is to provide a 
device for the purpose stated, which shall not 
only be adapted to be readily moved, but oper- 
ated in a simple way, as by the horse-power 
or team pulling the wagon being unloaded. 

POTATO-PLANTER.—W. E. BaKEMAN, 
Snohomish, Wash. One purpose of this in- 
vention is to provide a furrow-opener of box- 
like construction into which seed-potatoes drop 
in their passage to the furrow, which opener 
is so shaped that it does not clog or gather 
sod in soddy ground and so that it will make 
a V-furrow, thereby lessening the Hability of 
potatoes rolling or bounding out of place. The 
machine protects seed from injury, reduces 
liability of planting to uneven depths, and 
covers potatoes any depth. 

HAY-STACKER.—M. Bacuiey, Cambridge, 
Neb. The stacker is moved where the stack 
is to be made. Hay is brought to the stacker 
by a rake or other means and placed upon the 
sling. The larger winding-drum is shifted to 
cluteh with the ring, and power applied to the 
sweep. When the load is elevated sufficiently 
the ratchet-lever is engaged with the flange 
teeth and the drum shifted out of engagement 
with the clutch. The smaller drum is then 
shifted into engagement with the clutch-ring 
and the continued motion of the drive-shaft 
swings the lateral arm right or left, depend- 
ing upon direction in which the rope encircles 
the horizontal drum. At times the smaller 
drum may be clutched with the ring to ele- 
vate and swing the load simultaneously. 
Means provide for unwinding the hoisting-rope. 





Of General Interest, 

DISPLAY-FORM.—W. F. ALtert, New 
York, N. ¥. This form is for use in stores, 
store windows, and other places for displaying 
dresses and other garments to best advan- 
tage, the form being arranged to permit of 
placing the garment in position on the form 
sectional movable members thereof are 
in a limp position to allow of giving the 
members, such as the arms, legs, or the like 
the desired pose and to finally secure the mem- 
bers in the adjusted position to properly dis- 
play the garment in the desired pose. 

SUSPENDERS.—G. D. ASHELMAN, Fargo, 
N. D. The principal objects of the present 
invention are to overcome objections to exist- 
ing forms of suspenders by constructing a de- 
vice in which the different parts conform to 
the natural curves of the body and the pro- 
truding parts are located largely in depressions 
instead of being located over muscles and 
other projections of the body. 

SYRINGE.—J. C. Bair, Lovisville, Ky. 
This syringe has an important advantage over 
the old form in which the screw is provided 
with a spherical or bulbous head, and a 
washer is applied between the nozzle and the 
elastic bulb, since in this case the concavo- 
convex disks are practically parallel and a 
comparatively large extent of surface of the 
same is clamped between the disks, so that 
leakage is impossible. 

APPARATUS FOR PURIFYING FOUL 
WATER.—H. Desrumaux, 35 Rue Alphonse 
de Neuville, Paris, France. This invention 
refers to apparatus in which the mixture of 
the foul water with the reagents is produced 
with exactness and is quickly and completely 
decanted. It comprises in particular a device 
for distributing the solutions of reagents, 
which is very 'simple in~ construction and 
which gives an exact proportionality between 
the quantities of water and the solutions of 
the reagents. 

LAST.—G. Ence_narpt, Cassel, and C. F. 
Fi_scnu, Wernigerode-on-the-Harz, Germany. 
In this patent the object of the Inventors is 
the provision of a new and improved last hav- 
ing a hinged toe portion to permit it to be 
set at different angles to the main portion and 
to the walking-line of the foot to insure the 
production of an accurate foot covering, such 
as shoes, boots, stockings, and the like. 

BUTTON-HOLE PROTECTOR.—A. Gan 
ZENMULLER, New York, N. Y. The principal 
objects of the improvement are to provide 
means for simultaneously unlocking and open- 
ing such protector or door without necessi- 
tating manipulation for the operation of more 
than one handle, lever, or other operating de- 
vice. Further objects are to provide for effi- 
clent locking of the structure, and to provide 
for securing it In any desired number of open 
or partly-open positions. 

TIME-CONTROLLED LAMP.—T. W. Hunt, 
Atlanta, Ga. The alarm being set, a plunger 


while 





is depressed and a slide is moved in until a 
lug engages the end of a spring. A match is 
then inserted within the slot in the upper end 
of a brass tube. The alarm mechanism re- 
leased, the key rotates, striking the catch, 
which through its connection with the slide 
releases the plunger, and the match is driven 
upwardly through the reduced openfng in a 
tube of smaller diameter than the match head, 
thus igniting It. A spreader is arranged with- 
in the air-tube so that the brass tube is be- 
tween slits in the spreader’s edge. Ignited, 
the spreader’s bent portion defiects the flame 
outwardly into contact with the wick, thus 
insuring proper ignition thereof. 

EYE-PROTECTOR.—B. Mrxovitcn, 53 Rue 
Notre Dame de Lorette, Paris, France. The 
object in this instance is to effectually insure 
protection of eyes against wind and dust and 
at the same time obtain other advantages cal- 
culated to afford greater comfort to the wearer 
by, on the one hand, constantly maintaining 
the chambers in which the eyes are inclosed in 
a hygienic condition, and, on the other hand, 
affording a field of vision more comformable 
to the normal conditions of working of the 
human eye—that is to say, the normal! vision. 

BLAST-FURNACE.—B. P. MATHEWSON, 
Anaconda, Mont. One object of this inven- 
tion is to provide a furnace arranged to ren- 
der the working of the furnace exceedingly 
economical in fuel, labor, and water, to allow 
treatment of large quantities of material at a 
time, to insure a quick discharge of the molten 
metal as soon as the latter reaches the bottom 
of the shaft, and to prevent incrustation at 
the sides of the shaft. 

INDICATOR.—F. P. Prixeepr, El Paso, 
Texas. The object of this invention is the 
provision of an indicator more especially de- 
signed for use on phonographs, music-boxes, 
and like instruments and arranged to permit 
the user of the instrument to quickly adjust 
the speed-regulating device of the instrument 
according to the proper time in which a cer- 
tain plece of music is to be performed. 

DISPLAY-FIXTURE.—B. T. PAaLMENRBERG, 
New York, N. Y¥. This invention relates to 
display-fixtures, such as shown and described 
in the Letters Patent of the United States, 
formerly granted to Mr. Palmenberg. The ob- 
ject In the present improvement is to provide 
a fixture having a supporting member adapted 
to be conyeniently moved into a desirable po- 
sition for properly supporting the goods to be 
displayed. 





Household Utilities, 

WINDOW-BLIND SLAT-FASTENER.—M. J. 
COOGAN, Port Chester, N. Y. In this instance 
the invention: pertains to improvements in win 
dow blinds, the object being the provision of a 
simple and hovel means whereby the lower sets 
of slats will be simultaneously operated and 
locked in closed position or at any desired 
opening. 

SASH-BALANCE.—H. A. Crom™ert, Pat- 
ten, Maine. The improvement is most appli 
cable to windows having an upper and a lower 
sash, one of which may be lowered and the 
other raised in order to open the window. In 
one application of the invention the sashes 
may be arranged so as to balance each other, 
the slack of cord being taken up by the device. 
In a second application of the invention inde- 
pendent devices may be used in connection 
with each sash. 





Prime Movers and Their Accessories, 

VALVH MECHANISM FOR INTERNAL 
COMBUSTION ENGINES.—W. H. ScHoon- 
MAKER, Montclair, N. J. This valve is espe- 
clally intended as an inlet valve for two-cycle 
internal-combustion engines; and particularly 
to be used in connection with a reservoir in 
which air or a mixture of air and fuel is kept 
stored under sufficient pressure to give it the 
necessary mobility through the cylinder and 
passages leading thereto, and by the provision 
of two valves, the movement of the fluids may 
be controlled fully and possibility of back ex- 
plosions and other disadvantageous results 
prevented. 

AUTOMATIC FRICTION-GOVERNOR IN 
FLY-WHEELS.—T. L. CUMMINGS, Spencer, 
Iowa. Mr. Cummings has invented in this in- 
stance a new and improved automatic fric- 
tion-governor in a fly-wheel for threshing-ma- 
chine self-feeders or for any other machine 
where it is desired to gage the speed or stop 
the motion of the machine when the speed falls 
below that for which it is set. 





Ratlways and Their Accessories. 

RAILWAY-TIE.—T. R. Hastry, Houghton, 
Mich. The invention pertains to improvements 
in railway-tles formed of comerete, vitrified 
clay, or other plastic material that may be 
molded and have the required hardness and 
strength, the object being to provide e tie that 
will be cheap to manufacture, and compara- 
tively light, yet. strong, thus rendering it eas- 
fly handled without danger of breaking. 

ANTICREEPING DEVICE.—J. R. Leranry, 
Cumberland, Md. The device comprises an 
abutment member which presents a broad sur- 
face to the side of a tie and a V-shaped ex- 
tension for embracing the side edge of a rali 
flange. In connection with the abutment mem- 
ber a clamp is provided consisting of a bar 
having upwardly and inwardly extending hooks 





at its ends, the hook of one end engaging the 
edge of a rail flange, the opposite hook em- 
bracing the extension of the abutment mem.- | 
ber. In use it is intended that any tendency 
of the rail to creep wiil rock and tend to 
shift the clamp, causing the same to have a) 
gripping engagement with the abutment sec- 
tion and the rai) flange. 


Nors.—Copies of any of these patents wil! 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 





Business and Personal Wants. 


READ THIS COLUMN CAREFULLY. 

will find pagetetes for certain classes of articles 

numbered in consecutive order. If you manu- 

facture these goods write us at once and we will 

send you the name and address of the party desir- 

ing theinformation. Im every case it is neces- 

sary to give the number of the inquiry. 
MUNN & CO. 

















HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or « 
no attention will be paid 


This is for 

our information and not for publication. 
References to forwer articles or answers should give 
date <2 proms and page or number of 
tha 


be 
te will bear in m 
little 





some answers require not a a 
though we endeavor to reply to all r by 
letter or in this department, each must take 
his turn. 

wishing to purchase any article not adver- 
tised in our columns wil be furnished with 


addresses of houses manufactyring or carrying 


the same. 

Written Information on matters fod personal 
rather than general ~eemel cannot be expected 
without remunerat 


can Supplements referred to may be 
had at the ‘oftice. ice 10 centa each. 
Books referred to promptly suppliet on receipt of 





Marine Iron Works. Chicago. Catalogue free. 


Inquiry Ne. 7738.—Wanted, igniter 
plete with burner, for gas engine.’ sh. p. _ i 


“OC. 8.” Metal Polish. Indi 8 les free. 
Inquiry No. 7739.— Wanted, 
pt ‘ pi parties to make small | 





Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell 8t., 
gree Falis, O. 
wiry No. 7740.—For mak f 
wt inch diameter, 2 per cent nicke " paeateer: 
WANTED.—Purchaser for Monazite, Molybdenite and 
Wolfram. Apply Monasite, Box 773, New York. | 
Inqut He. 741.—W 
soantey a4 741 ‘anted, # rapid calculator 
I sell patents. ty buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 
Inquiry No. _ 
wine! _s ° o, 7742. For manufacturers of aerated 
The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street, New York. 
Inquiry No. 7743.—Wanted. free 
beams for portable floor and wagon scales. arcpaaig oe? 
WANTED. — Ideas regarding pateutable device for 
water well paste or mucilage bottle. Address Adhe- 
sive, P. O. Box 773, New York. 
Inquiry No. 7744.—Wanted, th 7 
dress of the makers of the Norton Volt Meter. rts 
WANTED.—High-class machinists and tool makers. 
Good wages. No labor troubles. 
Driggs-Seabury Ordnance Corporation, Sharon, Pa. 
Jequtry Be. 745.—Wanted. manufacturers of 
saceen mane ing or recording pyrometers, for use 
Manufacturers of patent articles, dies, metal 
screw ht work, bardware speciaities, 
machinery tools and wood fibre products. Quadriga 
Comp . 18 Bouth Canal 8t., Chicago. 


Snentey. Ne. 77 16.- Wanted, the name and 
pres je: ne makers. ef the locking device used in louse = 


abies sili the service of a patent ex 
and experienced specification writer. No one need ap- | 
ply who has not had athorough education along tech- 
nical lines, and who has not had experience in patent 
practice, Munn & Co., 361 Broadway, New York. 
Tnqui ° -—W 
of th mahatt ibe aparatan aa rte ee 
am Fg in (Shoe, ; the name of the inventor, if 











Inquiry No. 7748.—For manufacturers of 
tubing and materials suitable for aeroplane oie | 


Inquiry No. 7749.—For the makers of th 
machin es used in loading paper shells for shot-gu Done | 
aeneiey Ne. 7750.—¥or parties to make wood 
representing men for playing a game. 28 


tose No. 9751.—For mak 
whee ‘or i, ers of gears and small | 


PR § Ne, cea euiaidi, makers of standard 
so He. 92 7 53-— Wanted, machinery for turn- 
ing canvas g' 
Inquiry mg 9754.—Wanted machine f 
ping corn and pressing it into the shape of an ear of | 
Inquiry No. 7755.—Wanted, h 
ant aes, a machine for print- 
Inquiry No. be S7OG.—Wamtes, a machine for sharp- 





ening horse cli 
Inquir peg 757.—For makers of fiat steel 
springs, see line by 1-16; also of asbestos thread. 


od Bauer No. 97758.—For makers of rubber insulat- | 


rice. 
Minerals nt for examination should be distinctly 
marked or labeled. 
(9876) J. J. G. asks: Will you kind- 
ly explain to me a phenomenon which I have 
noticed during the eclipse of the sun? At the 





| time the sun fs crescent shape, the light fall- 


ing on the floor after having passed through a 
window-pane assumes the form of a «multitude 
of crescents. I have never seen an explanation 
of this phenomenon. I have never seen even 
an indirect reference to it in any work on 
| physics ; but In a work published in 1862 by 
John Johnston entitled “Johnston's Natural 
Philosophy,” at page 257, in discussing the 
passing of light through a small aperture a 
quarter of an inch square, this statement ts 
made: “If these experiments are made during 
an eclipse of the sun the images will always 
be of the same form as the disk of the sun 
toward us.” This is‘the nearest to a reference 
I have ever noticed. It may be that I have 


| simply overlooked the reference, but It does 


not take up the question I asked of you, name- 
ly, why the light under these circumstances 
passing through a large glass window will! 
throw thousands of such images on the floor. 
A. When the light from the sun passes through 
a small aperture and falls on the floor or any 


| other flat surface nearly or quite perpendicular 


to the path of the rays of light, the disk seen 
is circular, since it is an image of the sun. 
The shape of the aperture through which the 
light comes does not affect the shape of the 
disk of light on the screen. The apertere may 
be triangular, square, round, irregular, or any 
other shape; the disk of light on the screen is 
circular when the sun's disk is a circle. The 
experiment may «be performed with a gas 
| burner, a small hole in a cardboatd, ané a 
white screen held in the path of the light be- 
yond the cardboard. A very perfect image of 
the gas flame, inverted, will be found on the 
screen. The images cast through sma!! aper- 
tures are of the same shape as the objects 
which cast the images. When the sun is in an 
eclipse the crescent-shaped sun may be seen 
repeated many times on the ground urider trees, 
or on the floor of a room where the light en- 
ters through the crevices between the slats of 
blinds or other small openings, Ordinarily in 
the same situations circular disks, images of 
the sun, are formed. In the case mentioned 
above, the window must have been rather dusty, 
so that the window became a series of smal! 
apertures in its effect upon the sunlight, and 
crescent images were seen, We should always 
see images of the sun on the floor but for the 
fact that they usually overlap each other, They 
are always there and may often be distin- 
guished along the edges of a place where sup- 
light falls on the floor of a room, This matter 
is rarely mentioned in textbooks of physics 
now-a-days. The textbooks rarely give interest- 
ing applications of principles to occurrences 


|in nature, but limit themselves quite too much 


to abstract statements of principles. Many 


| textbooks are dry as dust for this reason. The 


oetenttz No. 7759.—For makers of smal) gasoline 
var from 1-6 to 2 h. p. marine and station- 
ary e 


of Rauiry at 7760. Wanted, the name and address 
f pneumatic air hoists, about 2tons capa- 
beh > ter ‘attacinent to overhead troliey track 


nner He. 7761.—¥or makers or deaiers in cal- 


elt airy . 
or butter, in 


e uiry No. 276 —For makers of light 
traction engines, u 63. work in the Sou the ae 


Inquir Ke, parte Wanted, machinery for desic- 
cation Sacoan is, also for taking Off the outside ‘hus. 


soguhiy 3 Ne. 7765.—Wanted, a 2% hb. p. turbine en- 
gine; also information as to the engines and pressure 
used in the Whitehead torpedo. 


Inquiry No. 7766.—Wanted, castings for model 
steam engines. 


“a tng amet. canning machinery 


Wanted. tull information as 
manufacturing totlet 
manufac- 


logairy Ne. 7767 .— on 
Y also the comnniece machinery for its 


to 


cneaies Ne, 7768.—For manufacturers of colored 
souvenir post cards. 


OT Tae tek a cick whorls, unde toceaar. 
” vale Neo, 7770.—For makers of small spring 
motors. 

alee. No. 9771.—For manufacturers of garbage 

5 2.—Wanted, 

ML as He 9773; Ww : power for factory 
Inquiry No, 7773.—For makers of cog wheels. 
inastv? Ke. 9774, For partics making email enst- 

eraeaen Be. 7975-— ve dealers in selenium cells 


— manufact) 
Pe pt 4 Ne. 9776. For mpere of elec- 





case of images of the sun In an eclipse is to be 
found in Deschanel’s “Natural Philosophy” 
under “Shadows.” It would be a great im- 


| provement if all textbooks of sclence directed 


the attention of the student more te conerete 
applications of his study to be seen in nature, 
often close at hand, as in this particular case. 
(9877) J. A. B. asks: 1. What are 
the underlying principles of cloud electricity, 
that is, where do the clouds obtain their elec- 
trical energy, and how? A. The mode of the 
production of electricity in the atmosphere is 
not yet well understood. No theory completely 
explains all the facts. 2. What Js the cause 
of lightning and thunder? A. Lightning ts due 
to an electric discharge between two oppositely 
electrified masses of clouds. ‘Thunder is the 
sound produced by the shock of the air rushing 
back again into the space through which the 
lightning has just passed. 3. Why are not all 
clouds accompanied by lightning? A, All 
clouds do not produce lightning becanse they 
are not highly enough electrified to pierce the 
air between them and the earth. 4. Do all 
clouds possess electricity? A. All clouds are_ 


electrified, so is the air all the time, 6. Are” 


lightning clouds laden with electricity before 
there is any lightning flash, or is lightning 
caused by the friction of the clouds? A. Thun- 
der clouds are more highly electrified than 
other clouds. Ligbt from the electric discharge 
is due to the beating of the air through which 


the lightaing flashes. 6. What* are ame «| ; 


A. Clouds are composed of drops of 
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BAD carefully, every 
week, the Business 
and Personal Wants 


column in the 


Scientific American 


This week it wiil be found 
on page 97. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in, 
A prompt reply may bring 
an order, 


Watch it Carefully 
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These drops always fall, 
but they may evaporate 
they reach the earth 


| the alr. 
other drops, 
' 


} appear before 


[raising them and keeping them from coming 
through to the earth. Otherwise it would rain 
levery time a cloud passes overhead 7. Steam 
circulating in pipes condenses and again be 
comes water They why is it that steam es- 
caping into the cold atmosphere rises and 
finally becomes invisible? Why don't it con- 
| dense and fall back to the earth In the form of 
walter? A. Clouds are not vapor or steam, but 
actual drops of water Steam when it comes 
out of a pipe and is seen as a cloud is no 
| longer steam but drops of ‘water If these 


drops disappear, it Is because they 
into the They often fall 
the 


some 


alr as water, 
ground below 
good = book 
“Meteorology” 
$1.75 by mai! 


on meteorology 


is good We can send it 
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The Western Paint- 
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Tur 


series of articles 
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author has written 
all 
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of the practice of 

in all the leading 
large paint shops in 
great deal of 


on in 
embody 
wooed finishing as it 
furniture factories and 
There 


exists 


country exists a 


of wood finishing To all such, and 
who forget and need a work of 
this little 


ciples 
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this kind a manual of reference, 
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useful 

SYNCHRONOUS AND OrueR Mutiecte Tere- 
orarus. By Albert Cushing Crehore, 
Ph.D. New York: McGraw Publish- 
ing Company, 1905. 8vo.; pp. 124. 
Price, $2. i. 


The subjects included in this book are divid 


ed into three parts. The first part is devoted 
to the general subject of methods of obtaining 
independent telegraph circuits by the use of 
direct and alternating currents on the same 
|wire. The arrangements of circuits through 
out the book, almost without exception, have 
been successfully operated either in the labera 


tory or under service conditions. Parts second 


and third relate to methods of obtaining cir- 
cults by means of the synchronous rotation 
of two bodies at distant points, the second 
part concerning the means of obtaining the 
synchronous rotation, and the third part the 
means by which the rotation may be utilized 
for securing independent telegraph circuits 
The book is written to assist the reader to| 


the subject from 


point of view 


obtain a clear conception of 


a practical and experimental! 


AMERICAN FOREST 
American Forestry Asso- 
Published for the Associa- 
the H. M. Suter Publishing 
Company, Washington, D.C., 1905. 
8vo.; pp. 474. Price, $1.25. 

This book is a record of the meeting of the 
American Forest Congress, held in Washington, 
1905, the object of the congress being to es 
tablish a broader understanding of the forest 
in ite relation to the great industries depend- 
ing upon it; to advance the use 
of forest resources for both present and future | 
needs of these Industries, and to stimulate and 
unite all efforts to perpetuate the forest as a 
permanent resource of the nation. The volume 


iter NGS 
CONGRESS. 
ciation. 
tion by 


Or THE 


conservative 


is divided into seven parts, under the follow- 
ing heads: Forestry as a National Question ; 
Importance of the Public Forest Lands to Ir 
rigation: the Lumber Industry and the For-| 
ests; Importance of the Public Forest Lands | 
to Grazing; Rallroads in Relation to the For 
est; Importance of Public Forest and Lands 


to Mining; National and State Forest Policy. 
RAILWAY PROVIDENT INSTITUTIONS IN ENG- 
Lisu-Sreakine Countries. By M. Rie- 
benack. Philadelphia, Pa.: Pennsyl- 
vania Railroad Company, 1905. 8vo.; 
pp. 349. 
This book, which is written by the Comp- 
troller of the Pennsylvania Rallroad Company, 
of two reports which 





embodies the substance 


the author submitted during the year 1904 
to the International Commission of the In- | 
ternational Rallway Congress at Brussels for 


use at the session held at Washington May 3 
to 18, 10905 It deals with most important 
economic conditions, and gives a mass of detail 
relative to and relief provisions, 
hospital service, saving funds, co-operative 
eapital steck purchasing schemes, Y. M. C. A, 
railway branches, literary study, etc The 
book is a highly commendable one, and must 
have been a most difficult one to compile. 


Steam Borters: Trem History anp 
VELOPMENT. By H. H. 
C.E., M.1.M.E. London: Archibald 
Constable & Co., Ltd. Philadelphia: 
J. B. Lippincott Company, 1905. 4to.; 
pp. 336, 15 plates. Price, $6.50. 

The development of steam power has depend- 
ed greatly on the work of the boiler designer | 
and boiler maker In the early days of steam, 
attention was mostly given ite use, not | 
to its manufacture, hence the progress of boiler 
work was slow in the early stages, and the | 
users of steam power had to be content with | 
very primitive steam generators. With ma-! 
terials of such high perfection as can now be| 
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JOHN T, DEVINE, Prop. 


obtained, and with the improved means of 
manipulation, the boiler makers of to-day are 
no longer hampered by the difficulties which 
beset early workers, and, therefore, are now 
enabled to give their almost undivided atten- 
tion to design. As far as possible the author 
has selected a characteristic sample of each 
type to illustrate and describe, even though 
many of these samples have become quite obso- 
lete, but have been links in the chain of de- 
velopment. In addition to the Illustrations in 
the text, a series of plates are given, showing 
the various types of boilers grouped together 
to assist in following out the evolution of 
each type. A bibliography containing titles of 
important works on bollers and steam Is given 
at the end of the book. 


THE COMMERCIAL TRAVELLER IN SoUTH 
AMERICA. By Frank Wiborg. New 
York: McClure, Phillips & Co., 1905. 
12mo.; pp. 159. Price, $1. 

( This book gives the experiences and im- 
pressions of an American business man on a 
trip through Panama, Ecuador, Chili, Peru, the 
Argentine Republic, and Brazil. The author 
met many business men in these countries, and 
had favorable opportunities to find out why 
so little of the South American trade comes to 
the United States instead of to foreign coun 
tries. The book is concisely written, and will 
doubtless convey to our manufacturers con- 
siderable information beneficial to them. It is 
illustrated by a number of half-tone plates 
and a map showing the route taken by the 
author. 





INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
January 16, 1906. 

AND BACH BEARING THaT DATE 


[See note at end of list about copies of these patents. | 








Absorbent material, W. R. Green, 


Absorbent material and fiber stock there 


for, W. R. Green ch slasee dt ‘ . 810,139 
Amusement apparatus, 8S. M. Friede.... . 809,987 
Amusement device, C. H. Jaeger... .. 809,956 
Andiron, J. T. McLain.......... eeeeese SOD,9TS 
Automatic brake, G. W. Shem.......... 810,227 


Bait, artificial, J. L. Ackerman.......... 810,017 
Ba.e-binder and tier, W. C.- Morgans & 


GENGD > ose vscccccprdveatacstcveses -. 810,212 
Rale-tie machine, A. M. Griffin........... 300,043 
Baling-prees, J. L. Coldiron............. 800,931 
Baling-press, CC. E. Bower. wee++e 810,020 
Baling-press brake, W. 8S Bradshaw eoceee 810,10 


Bandage, absorbent, W. R. Green, 
810.116 to 810,135, 810,371 
Bandage and material therefor, absorbent, 
Ww. R 


ps Ns cae riesdeeccinseeseyes 810,115 
Baskets or other receptacles, machine for 
use in making, Eklund & Walker..... 810,270 
Bean cleaning and polishing machine, E 





; 810,009 


E. Wemp 
810,086 


Bed, folding, J. 
Bin. See. Screen-bin. 





Binder, temporary, F. B. "yea pensvecs 810,338 
Bit-brace jaw, R. C. Ellrich............. 809,936 
Bit-extender, W. B. Swan.... Se 
Block or tile making machine, D. I. & J. E. 

WEED. absddcbeesuaecetedescesriiseged 810,300 
Blowpipe, W. M_ Bradley...........-..+6+. 810,257 
Book support, anes ~! 8 Campbell......... 810,141 
Bookcase, F. WN Kictdaddecdovesecees 810,233 
Boots and Rag e wshies tread and the like 

for, Luchterhand & Newton............ 809,964 
Boring machine, cylinder, J. H. G - 

WEEE: i <0 4.uy bin Ahestwces sah sus ... 810,114 
Bottle. non-refillable, J. F. Connell....... 809,982 


Bottles, jars, and similar vessels, closure 


device for, E. A. Matthias.......... . 810,164 
Dats... Bia BOB dia bo soc ccccsdccces 810,341 
Box-tray-forming machine, J. H. & J. H. 

DED. cng both 0.00 6.00000. 6s0 bs 0000006854 809,930 
Bracelet, Pg Sate epaare , . 810,183 
Braiding machine, H. Janssen............. 810,056 


Breast-strap slide, E. M. Wightman...... 810,014 
Breast-strap slide and attachment, J. 8 


A DEE! hévedecdite cherash655%2a Ke4 809,027 
Brick, tile, and various shapes, producing 

vitrified, R. Baggaley................ 810,022 
Briige-guard whip, J. fi. Donaldson........ 810,041 
Brooms, dustless attachment for, F. Sher- 

SED. Roatens cant Gaseebenoed iiiccdesens 800,991 
Building construction, interior, w. D. 

EN eon Vas Ve bd et ede tenses Veckee eens 810,291 
Bundle-loader, J, 8S. Richardson........... 810,380 
Burial-case be OMS nk sesiscedees 810,172 
Cable-hanger, F. W. Sorg................ 800,003 
Cable-hanger, F..C. Tabler........ seeeee 810,00 
Caisson air-lock, W. Melivrid............. 810,298 
Calculating machine, J. M. Sharp......... 810,000 
Cam, variable, Salzer & Walther......... 810,358 
Can, J. F. Roasa..........- cceeceess 809,083 
Can-filling apparatus, A. Cerr uti. ° 810,034 
Can-heading machine, Adriance & ( ‘alles “gon. 810,245 
Cane-loading device, sugar, G. D. Luce.... 810,200 
Canopy support and chandelier, J. O 

BEBO oc desc dcccscdveccusesecscvievece 810,068 
Car-coupling, BE. C. Washburn 810,008 
Car-coupling, 8. P. Bu 810,104 
Car-fender, J, B. Connor 810,226 


810,000 


Car, railway, Sullivan 
800,074 


Car truss-frame, 
Caro, automobiles, and the lke, loc king de- 

vice for motor, IL. Heysinger....... 810,206 
Carbureter, 8. P. Spree sbekeedenwenes . 810,087 
Carding machine, J. ES tree 810,171 
Carriage and cradle, ‘ending baby, I. An- 

RPT RR RS ea er 810,247 
Carrier. See Egg-carrier. 









Cartridge-clip, ©. M. Lissak .........++5. 810,161 
Cartridge-clip assembling machine, 0. M. 
DEE, -S cody eset ddstadsabiseuse secrtes 810,065 
Cash indicator and recorder, MeCormick & 
aera aaa 810,376 
Cash register and indicator, McCormick & 
Morrison 2 


Casket-hanase, E. 
Cattle-guard, W. 
Cattle-guard, A. . 
Cellujose acetate, Eichengrun & Becker... 809, 


R. 
Linacott. 





Cement-block machine, G. J. eo 810,019 
Cement construction block ail M. M. 

RCTCROM occ cicccccvccocnes ¥ensereese 810,382 
Cementing machine, W. F. Lautenschlager.. 810,373 
Ceramic ware, pareing, B. E. Eldred..... 810,044 
Chatr, J. EB. Hanger..........ccscscsress 809,944 
Chair attachment, & M. Hollyday......-. 810,277 
Checkrein, P. J. Higgins.........-.-++++ 810, 
Checkrein attachment, J. A. 


MeCombs.... 810,214 
Cheese cutter, BE. P. Dunn . 810,043 
Cleaning compound, J. Callaban, . $10,105 
Clevis trons, making, W. 8. Wa . $10,007 
Climbing apparatus, H. Borneman . $10,254 
me and sink fitting, combined, J. L. 





uin 809,938 
| Cloth coanaaitis machine, G. B. Gerlach.... 810,271 





810,136 to 810,138, 
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Che Fireless Zookstove 


AND POINTS ON PURCHASING 


A valuable and interesting book on Mo- 
nomy by Capt. HAuay H. SKINNER, 

po how to make and use a Fireless Cook 
stove ahd save seven-cightns of the fuel ordi- 
aartly used in evoking and how to pure 
and property prepare food 

This method has been adopted by the U. 8. 
Gevernment for use in army camps, and the 
Look coutaine many recipes and valuable in- 
straction from the most scientitic and practical 

»ok In this country, now in the employ of the 

pvernment, Sent prepaid to any address on 
receipt of 25 cents. 

JAPAN PUBLISHING CO., Dept. 8 

American Tract Society Buliding, New York. N.Y. 


Let Me Sell 
YOUR PATENT 


Years’ ex perience Patent Sales 

exclusively. If you have a 
Patent for sale, call on or 
rite 


WILLIAM E. HOYT 
Patent Sales Specialist 
8000, Breadway. N. ¥. City 


ELECTRIC LAUNCH MOTOR. — THE 
design in this paper is for a motor of anusual simplicity 
of constrac’ion, which can easily be built by an amateur 
at emall cost. it is intended for a boat of abou; H feet 


over all and 4 feet 4 inches beam, drawing If inches. and | 


able of propelling such craft at a speed of 7 miles 
per hour. Ulustrated with 71 cuts pe SCIENTIFIC 
AMERICAS SUPPLEMENT, No. 1302. Price 10 cents by 
mail, from this office and from ai) newsdealers 


YOUR HOUSE, 
APARTMENT, STORE, 
BANK OR OFFICE 


Thoroughly Cleaned 
in One Day. 


We will send our cleaner to your address, 


put a hose through the window and actually 
pump out all the germ-laden dust and dirt 
without taking upsetting 
your household or business arrangements. 


up &@ Carpet or 


Our wagon, with the cleaner, stands for 
Progressiveness. 
BUILDINGS 


Cleaned by the Vacuum Cleaner 
ARE MORE HEALTHFUL. 


Tell us what you want done, and we will 
send full particulars and estimate. 


Telephone 2854 Chelsea. 


VACUUM CLEANER CO. 
130 W. 18th St., New York. 










Irom BOATS! 


if you want to know how to make an Ice 
Boat, bu ENTIFIC AMEHICAN SUPPLE- 
MENT tise Complete working drawings 
A vagh coerce are published. 


yon 13" Seccdwas, Now Vork 














Will Make Your Shoulders Square 













Pa and Your Lungs Strong 

Hen, WE GUARANTEE IT 

Women The Radium Shoulder Brace will tmmediately 
correct stouping shoulders and promage deep 

and breathing. Tt will make your lunge strong 

Children aasure perfect carriage and good health. ft ls 


not = haroess, 0 weighs only seven 
woos and fite like « glove. Physi 
‘ pend it. Sold by first-class 
dealers or went by mail, prepaid, apon 

Teceipt of prince: Sateen, @).00 
Ritk, §1.50 white of 
drab. In ordering, give chest 
treasare arvand bedy under aru 
Send today for free beck, Aa 
fepeepente Gift 4 pairiof our 
beautifully embroidered suspen 
ders ina to ey ben, sont poo 
paid, $1.00, 


Ulinols Suspender Co. 
Dept. K 
161 Market Street, Cuncaao, tvs 


THE “LEADER.” 


1, H. P. Gasotene Auto-Marine Engine 


Built like « watch, Meautifully Finished oe 
rately Constructed Light, Strong, Heliable d 
Noteriess in operation. Suitable for baw “- 
Price complete, 
- Thoroughly guaranteed. 
Pertert Speed Contral, Complete descriptive Cata 
fog upon appik-ation, Manufactured by 


CLAUDE SINTZ, 
292 S. Front St., Grand Rapids, Mich. 
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Supplies and Novelties 
— of WO pp.free. Lf it's Elec- 
we have it. 


ONIO ELECT WORKS, Cleveland, O. 
The World's Rentgnastore for Blectric Noveities, Sup- 
Shes, Books. e NA. Want Agents. 
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of Pa. (used email ), Martas Smith did— 
that’s easy—hendreds aiready staried—oew cnen 


daliy—money coming to—goods going ou! Prey! 
everywhere dave tableware, wneken, ieweiry, 
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» for the ng | Plating 
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Cock, | i I Mueller 

Coffer ler 1 Ilager 

Coil spri I Hogan 

Colla j Norris 

Concrete lock mold, J. M. Pett ht 

|} Concrete block molding flask, J. Hamm 

pee te block molding machine Bennett & 
Sey fang 

Concrete of coment post or tnalegous 
atructure G f (ireone 

Concrete atruecture re forcing device 4 
s Plerson 

Concrete structure tensie reinforcing 
dev ter \ “hereon 

Conveyet a ‘ at 

Cooler, B Briscoe 

Coop, ponlt Ww il Hodges 

Copper, refining, BR. Baggaley, et al 

Corn busker r. PP. Walter 

Crate, DY. Gibbs 

Crate, folding eag, A. D. Imrete 


Crate knockdown J M Divan 

Cultivat J. J. tiveer 

Current mot J Rauscher 

Current motor Wiebke & Growell 

Curtain fixture ( b Dunn 

Curtain § fixture ( lL Hopkins 

Curtain fixture r Houghtaling 

Curtain heok, vestibule Hi. Springer 

Damper operating mechanism, ¢ McPherson 

Degrenal substances apparatus for ul 
Kook 





Developing machi 
Dispensing cabin 
Display case nat 
Distributor for 

A 








Brookfield 


Ww. D 


Giuss working ma 
Governor, 


fhovernor vacuum 


Grub puller, 8. F 

Gum, article of eb 

Gum form 

Gun barrel locking 
Fox 


Gun sight, 
(iun sight, W B 
Harvester binders, 
J. Calder 
Hat, bathing, F 
Hiatchway cover, # 


Hay press, T. R 


k 
Heater J 
Hides 
Hinge, EB. ¢ Hall 


Heisting mechani 
Cooper 

Horse evener, J 

Horseshoes, 

Hliose coupling, M 


Ilose supporter, J 
liydrocarbon burne 





Hydrometer test jar, F. Storm 810,361 
jlee bex, FP. H. Wolfram 810,015 
| Insulating pipes, flanged joint casing for 
| heat, M. J Loughman ° 800, 963 

Ironing board, D. Messer . 810,186 
| Jar closure fastener, FP, Canfield 810,106 

Kettle, warming, H. Stange .. $10,229 

Key holder, R. A. Piper .. es $10,081 

Kilns, preventing the formation of scaf 

folda in, T. C. Kin o- 810,059 
Kneading tray w. ¢ Black «+++~ 810,101 
Kraut cutter, 0. EB. Thompson, relasue 12,436 
Ladder and ironing table combined = step, 

A Alspach . 800.926 
Ladder appliance, adjustable, M. Porter.... 810,170 
Lamp bracket, electric, G. C. Wright...... 810,244 
Lamp guard, B. ©. Dickinson ......... .. 810,266 
lamp remover, replacer, and cleaner, Incar 

descent electric, C. J. Rundberg....... 800,985 
Lamp, vapor ). Seitz ‘ ssededesecese 810,226 
Lampa, ete., electric switch for street are, 

Pr. I Be TD ccc code acdedeccecess 810,357 
Lawn trimmer, Pierce & Laux .... . 810,344 
Lifting and separating wheel, A. Maguin.. 810,066 
Lifting jack, double screw swivel, W. C. 

Morria .... bv std vtene dacseee técdhnee GO 
limb, artificial, H. C. Wintermute....... 810,180 
Line fastener, D. W. Robbins............ 810,306 
Linotype knife wiper, F. A. Pettit........ 810,079 
Linotype machine, D. S&S. Kennmedy......... 810,153 
Linotype machine, J. EB. Mery. ..sesss - $10,173 
Liquids, means for controlling the level of, 

w Wadeworth 6¢ebeoue becceduesces 0,237 
Loom brake mechaniam, A. A. Gordon, Jr... 810,113 
Loom harness mechanism, BR. Crompton... 809,933 
Loom picking motion, Crowther & Sykes.... 810,101 
Lubricator, BB. Diets ..ccececsssusens ... 810,194 
I a for holding the host, H. F. Nehr.... 810,217 
Magazine L Spar’ ule casinégesevecoet 10,310 
Mall bag ecatehber, J. FP. Chester........... 16,822 
Mail box, BH. G. Sensholta.............se00s 810,089 
Matelt, «A. Swoboda <... «++ a « ede chtnee ner 
Measuring device, Raab & Wolfson Se Se 810, 





Giass drawing apparatus, J. A 
Glass, machine for 

ing measuring 
Morrison 
Glass manufacturing apparatus, M 
Glass molding apparatus, M 


pressure, 
Grinding device, tool, Riddell & Mortensen 


carved, 


Gun, hammerless drop down, C 
Klingenberg 


liay elevator, Rowland & 


Silverberg 
treating, F 


Hoisting device suppert, L 


manufacture of, W 


Hose puller and wringer, J. A 


“, Towers & Harrington 
 & Wheeler 
aprle ‘ k Bigs 


finely divided substances, 


Cohenctus 
Dew heck Audriet! 
Ih ur J 1 lirake 
| Driving mechaniam, A. J. Allison 
} Duet and scrap bag aml holder, bt IP) t 
| Dust guard, } Denege 810,058 
| Kee carrie N. HH. & R. I Clark 
i Klectric meter, W. Stanley 
Hlectri« signal ‘ ‘ Blak 
Hiectric waves, Wireless tranamitting and 
| receiving mechaniam for, ¢ Hulameyer 
| Electrical distribution system, ©. P. Stein 
metz 
S| Es Soe device, BH Terpening 
Elevator cage door opener, E. & W B 
Murray 
Elevator safety brake, B. 8S. Bowman 
End gate lock J A Nicholas 
Engine steering gear, traction, P. Li Can 
telon 
Engine tender, traction, ¢ Tr. Hixson 
Expansion controlled apparatus, Ss w 
Houghton 
Eyeglasses, W EK. Cawood 
| Fabrh See Pile fabric 
| Fabrics, aging dyed, P. F. Vogel 
Fan oacillating electric Ga Sittmann 
Farm gate, J. A. Myers 
Fence s Bugby 
Fence stretcher, wire, |. M. Warner 
Fibre seutcher I EK. Horine 
Filling bex r drawer, BR. H. Obert 
Filter, ¢ R. Applegate 
Fire extinguisher automatic valve, J H 
Derby 
Fishing device 4 O. Lystne 
Flexible pipe A O'Brien 
Fly-paper holder, J. W Hixson 
Fly-trap, mechanical, T W Thornton 
Fodder cutter, Harrison & Jacoby 
Fruit carrier, (¢ A. Wellman 
Fuel, manufacture of artificial A. Stille 
sen 
Fur, manufacturing artificial tails from, 
owin «& Blumenthal 
Furnace J. Rodriguez y Fonoll 
Furnace charging apparatus, W. G. Kranz 
Furnace roof, fF ». Slick 


producing perfect 


Furnaces, apparatus for 
combustion ta Lackenbach 

Fuse, electric safety B. I Ogle 

Fuse, electric safety, ¢ Ww Rhoades 

Game apparatus, Ff L. Sackett 

Game apparatas, 0. EF. Pettes 

Game plec« I lL. Sackett 

Gas engine Porter & Whiting 

Gas for railway traftic controlling appa 
ratus, utilizing liquefied, ( W. Cole 
nan 

Gate, B. UH Martin 

Gear, variable speed, PP. W. Kane 

Glass articles press for making ii M 


Chambers 
automatically segregat 
and delivering molten, 


Myers 
Myers 

chine, J North 
KR. Conrader 
R. Conrader 


Grain elevator and conveyor, portable, 
Wenzelmann & Overholt 


Mctiown 

vowing, B. A. Lawa 

W. Broadbent ° 
device, breakdown, A. H 


Lohse 


raithwaite 
shocking attachment for, 


E. Herndon 
hip's, H. Burrell 
Bacher 


Hackworth 


Hieat non-conducting material, Muller & 


B. Hinkson 


Greenky 
am safety device, w 
BE. Lally 

Pilkington 
L. Seanlon, et a 
Britton. . 

D. O'Brien 
or, J. R. Boone 


. $10,313 


- 810,54 


. 809,960 


. 809,972 
. 810,210 


.. 809,992 
. 810,144 


. $10,274 


. 810.077 
. $10,258 


810,168 
Slo,140 
810,146 
10.076 


810,025 
810,050 


810,220 | 


810,221 
810,149 
810,080 
810,207 
810,249 
810,008 





810.071 


810,223 
810,254 
S10,100 
810,026 





810,107 
810,021 
s10.267 
810,317 
Soe 
s10.080 
S10,324 





810,027 


810,150 


800,006 
Slo,sit 


810,160 
810,256 
810.072 


810,261 
810,145 


810,205 
810,368 


810,312 
810,174 
$10,213 
810,200 
810,000 
$10,280 
S00, 076 
810,420 


810,040 
809, 065 
800,977 
800,961 
810,004 
810,204 


800,998 


810,150 
810,348 
810,286 
$10,228 


810,163 
800,978 
800,082 
810,224 
810,200 
810,352 
7 







810,263 
809, 967 
810,068 


810,031 
810,085 


810,167 
810,375 


810,218 
810, 108 
810,109 


810,010 
810,381 


$10,184 


810,046 
810,162 
810,156 
$10,258 


810,186 
S00, O47 
810,185 
SO 
810,275 


810,342 


810,062 


810,189 
810,287 
810,080 
810,354 
810,259 





The Gar That Achieves 


The Cadillac has always been the car that does things. Whether the test 
be that of endurance or power, or one of severity of road service, this 
wonderful machine has never been found wanting. It knows no 
balk, no hesitancy, no delay—always ready, with energy to spare. 
By this dependability of service, coupled with unusual eco- 

nomy of maintenance, the Cadillac has made such phenomenal 
advancement that its factory is now the 
largest of its kind in the world. 
The qualities upon which this 
unparalleled growth is based are 
more pronounced than ever in 
the magnificent new cars for 
1906. Embodied in these 
are many unique and im- 
portant improvements— 
improvements which 
make the 


conspicuous for 
its individual merit. 
Among them is a wonderful 
mechanical feed lubricator which 
supplies oiltothe motor in quan- 
tities which vary according to the 
speed of the engine, when properly 
adjusted, always feeding enough, 
never too much or too little. The new 
rocker joint on the front spring allows 
the car to ass over obstacles several 
inches in” height without transmitting any 
material jar to the car, insuring a maximum of 
riding comfort and a minimum liability to breakage. 
In outline and finish these new Cadillacs are truly art creations. Of the 
Victoria type, their grace and exquisite beauty, their tone of quiet richness 
appeal at once to fastidious motorists. q 
We want totell you more about the Cadillac by sending you a free copy of 
our interesting Booklet N. A postal request brings it, together with address of 


. nearest dealer, The 1906 models include : 
Model K, 10 h. Runabout, $750. Model H, 30 h. p. Touring Car, $2,500. 
Model M, Light Touring Car, $950. Model L, 40 h. p. Touring Car, $3,750, 


All prices f. 0. b. Detroit. 
CADILLAC MOTOR CAR CO., Detroit, Mich. 


Members Asso, Licensed Auto, Mfrs. 


Model M, Light Touring Car 
$950, f.0.b. Detroit 





Choice of Routes 
To California 


VIA THE 


Chicago, Milwaukee and 
St. Paul Railway 


The Overland Limited to San Francisco, via Omaha and 
Ogden, in less than three days. From Union Station, 
Chicago, 8.00 p. m. daily. 


Tourist Sleepers to Los Angeles via the new San Pedro, 
Los Angeles & Salt Lake Railroad, leave Union Station, 
Chicago, 6.05 p. m. daily. 


Personally conducted tourist-car parties to Los Angeles and 
San Francisco, via Kansas City and Pueblo, leave Union 
Station, Chicago, 10.25 p.m. Tuesdays and Thursdays. 


Daily tourist sleeper, Chicago to San Francisco, with direct 
connections to Los Angeles and Portland, leaves Union 
Station, Chicago, 10.25 p.m. Route via Omaha, Ogden and 
Sacramento. 


The Southwest Limited, leaving Union Station, Chicago, 
6.00 p. m. daily, makes direct connections with through 
trains to California in Union Station, Kansas City. 


— 
The Pioneer Limited, leaving Union Station, Chicago, 
6.30 p. m. daily, arrives St. Paul 7.25 a.m. and Minneapolis 
8.00 a. m., making direct connections with northern trans- 


continental trains for the Pacific Coast. 


If you will state your destination, complete information 
regarding rates, routes and train service will be sent to you. 


California book for six cents postage. Folders free. 


‘ 


W. S. HOWELL 
Ceneral Eastern Agent 


NEW YORK 


F. A. MILLER 
Ceneral Passenger Agent 


CHICAGO 
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Measuring. o— — ist: 8, 
Me onan g i electrical, 2 Ww. 
VOTeY. cocecccersscesecstcsessssess 
Measuring watts in electrical circuits 
po for, B. Ison 
Med 








Hoffa 
Melting and heating apparatus, 
H. B. Wheels ..ccccccccvccccccs eee 
Metal box beam, Sullivan & Renabaw.. eseee 
Metal am feed mechanism for, 0. J 


Metal crertng and conveying apparatus, 

liquid, ©. von Philp ..........+ eoees 810,301 
Metal turning a a Nene R. H. Stevens «+» 800,907 
Metal po ma my —— BE. Binfe ° 
Meta B. Hinfeldt... 
Metals," work! wenie » rolled,  / ed 
Minerals, separating, HE. B. ees x 
Miter box and saw ide, J. M. Smith.... 810,175 

. Dunean . 







Mooring device, . eeece 810,042 
Mortising tool, yy hy ~*~ Nea Popeye motes. 800,954 
Motion, means for converting constant * oacil- 

latory into rectilinear, Salzer & Walther 810,308 
Motor controller regulator, electric, P. A. 

driven b006e 5600 scar ccssscaccéstnens 810,240 
Motor driven ) superares, Se a and start- 

ing de ‘or, . B. Manny.......-.- 809. 


Motors, eine electric, A. C. Eastwood. 810,260 
ion instrument player, neta L. e10.087 








Napping machine, H. 8. Sooame - 810,273 
Nut lock, H. BR. Romberger........ ey 
Nut corps ates, 8. ~_diintiian 9 
Orthopedien sentines fe aring knock #10, 108 
= ic a 1 nee ‘or curing knoc nees, 

©. ‘Semeled ceevecscsacoseesoses 810,355 
peu, %. Bere occ cccscsvecvcvcsesescese 948 
Packing case, G. H. Leathers.............- 810,060 






cabinet, J. W. Meaker.... 810,203 a 810,295 
jestal table, G. A. 810,265 
Pen, fountain, F. M. . 810,284 
Pea, fountain, i - 810,327 
Phonograph repeating attachmen . 

BEROR cccccccecccvcccesscceseers --. $10,018 
Photographic mask, P. A. Hillhouse........ 810,143 
Piano a damper lever flange for, W. 






peed ane “ruar Puesees tuacansogsee 
Piano repairer’s tool, 8. mu King 
— "exhibiting apparatus, moving, 





Pile fabric, woven, M. J. Whittali. $10,012, 
Pipe mold, drain or sewer, B. Hill . 
Pipe wrench, J. H. Vinton ........ 810,006 





Pipe wrench, L. V. Remion 810,304 
Pipe wrench, H. C. Barlow.. . 810,365 
Planter, corn, A. J. Brown.......«.+.+- «+ $10,108 
Plumber's trap, J. F. MeCartney..........- e 971 
Plumbing system, J. L. yee nsbeveude ++ 810,047 
Pneumatic cushion wheel, Lee. ..s++-s 810,061 
Post and wire stretcher, pA a. W. 

er ee 810,232 
Power press, J. E. Dobson ..........+0++0+ 810,195 
Power tr mechani J. 8. 





DON. vnccmecesecsshscnccsascoegoes 810,176 
Precious metals, apparatus for recovering, 
J. Garvin 





809,957 

Printing and folding machine, W. Scott... 810,225 
Printing machines, impression mechanism 

of eylinder, H. A. W. Wood.......... 810,016 

Printing, photomechanical, J. W. Ippers.. 800,965 
i ~ | press delivery mechanism, C. B. 


1 
Printing wees plate holder, H. A. Maley. » S100) 
Projectiles, + gE the trajectory of, J. 

Mple .cccccsvedcccccsccccccssoves 
Propeller, A. T. Brown . 
Propeller shafts, protecting 

R. Codervall ...ccceesseccvenccsee 
Pump, FI. Be@ cecccesescccccsccccccccce 
Rail brake, emergency, P. O. Adams..... 
Rall joint, Horner & Landis .........++++. 
Rail joints, device for use in th 

ture of, H. B. Nichols........ 
Railway crossing, R. N. Walton .... 
Railway signaling, 8. D. a 4 sees 
Railway a a apparatus, J 
Railway tile, measter «6-0. 
Railway tie, E. T. Forreste ret besccace 
Railway tie, metallic, 8. T. 
Railway track crossings, By oi sig- 








nal for, L. Gaskins. ......+-seseeeeeees 810,112 
Railway track jack, J. Stewart.........- 810,358 
Railway traffic controlling ‘cpparaten, Cc. 

W. Coleman 22... -cescccccccccsccccocs 810,262 

. 809,963 


Roasting furnace, 0. Hofmann .. 
Rope drum, T. 8. Miller 

Rotary engine, G. A. L. 
Rotary explosion engine 

Ruling device, D Shankwiler. . 
Ranning gear, F. D. 
Sand washing machine, 








Sander, Simmons & Moo’ ), 309 
wae Ws polishing machina, D. T. — 
gupta dope cba cbcnese6esntnesed sens 810,087 

Sash holder, A. A. Qatek .ccccccccccccess 0,302 
Sash lock, C. M. Evans .....-.eesescceees 810,110 
Sash operating mechanism, A. Q. Wolf 810,242 
Sash, window H. 809,990 
Sawmill carriage, C. G. om 810,320 
Seaffclad bracket, folding, J. 973 
Scale markings for rules, etc., Heysing 

SMCMMAW scccccccsvccccecccscovesoseses 808,950 
Scraper, Fe ing, J. F. Mendenhall.. 810,165 
Screen bin, mounted, E. 8. Philips 810,219 
Seal, bottle, A. L. Greem ...ccsceeeeeeess 8 
Sealer, envelop, L. 0. Stassart 
Sectional case, C. P. Byrnes.......- ee 
Sewing machine, 0. D. Shaw ........--++++ 


Sewing machine, buttonhole, H. C. Miller.. 810,207 
Sewing machine feed regulating device, 
Hemleb 800,945 
Sewing machine tab) 
T. Kandts 
Shade fixture, C. L. Hopkins e¢ 
Shade weller and curtain pole support, J. 


Her 
Sheep ‘chenvings table, A. Barth .... se 
Sheet metal can, I. J. Marcuse ........+- 
Sheet motel elbows, manufacture of, W. H. 











Klaue 
Shoulder end sleeve form, A. M. Grean. 
Shoulder form, A. M. Grean ...«..++ 
Show case, G. C. Wright .....-.+++++ 
Signaling syetem, rty line, Poole & 
Skate, roller, Bet rini .. 
Slag, saving ae value 








“es reer ecee 
Small arm, G. Daninger .....--+-+.se++eee+ 8 
Smelting furnace, duplex, R. b esprnppee 810, 
Soap molding —~ a B aes oogecccece 810,193 
Spool holder, J. Meaker ......ssee+sss 810, 
Spring making BF, “col, J. F. Gail.... 810,048 
Springless lock, H. K. Met . 810,340 
Spur, B. G. Gilbough ...........+.+ eas 





Square, folding, EB. Cook 
Stamp damping and a apparatus, ad- 
. rater 


‘or, J. 
Stand or table, J. W. Meaker .. 
Starch, malar, W. F. Rudel ...... 
Steam boiler, A. Parfitt .......e+- 
Stereopticon, G. Kleine .....+++-- 
Stock tank, P. Kennedy ....... sd . 
Stocking and manufacturing same Thus 810,005 
ee retaining and extracting ee, w. 

Gallagher .....ssesseess> eos 

Store service apparatus, G. eee 
Storm top, W. A. a ag . 
Street cleaning apparatus, N . 

ar machine. B. Barth - 8 
Swivel, hydraulic, J. A. Wises. Te, 810,815 
Sviteh ‘Bee Pedestal table. A. Obun...... 810,323 


Table, geadapekebans sae soeeee 810,878 
. coliapeibler Wy. A.” Leonard. +23... --+ 810,288 
Telephone party line system, Hall & Poole, 














é 


i 


‘ 
lL: 
i 









































Made of an abrasive 
pe ON 
true 


fy 
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germicide, 
fully oe by leading physicians. Not 
nuine without my signature on 
bel. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 
gists, Good until March, 1 





Dept. VU, 63 Prince Street, New York 
















































































































man among us? If 
there is throw him out. 
He’s a spy.” 

“ A life insurance man 
is no mere money maker. 
He's on’y a life insur- 
ance man on th’ side. 


puts in as a - 
thropist, a m 5 
a pathrite, or an affec- 
tionate 


“A Frenchman or an 
Emglishman cleans 
house be sprinklin’ th’ 
walls with cologne, but 
we chop a hole in th’ 


flure an’ pour in a kag 
iv chloride iv lime.” 











Drawn by 
Charles Dana Gibson’ 


MR. DOOLEY 


who mixes much subtle humor with his typical Irish 
sincerity, is again passing comment on topics of the 
day. His articles are ripe with present-day philoso- 
phy, and will appeal to every laughter-loving citizen. 
They are to be found in Collier’s—and nowhere else. 


1. On the Lifelnsurance Investigation. Nov. 4 
2. On Business and Political Honesty. Nov.18 
3. On National Housecleaning. . . . . Dec.I6 
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An An Up- to-date Catalogue o of Chemical Technology 


Just Reavy 


[FW A Classified Cataleexe of Books on Chemical Tech- 
nology and cone istry evangee under the following 
heads: Act Aikalies.” and Salts; Beverages, be 
Cider, Dititaiton Fermentation, . Preserving, 
Vinegar, Wine; Brick, Ceramics, Giass Mg ag 
Cement and ¢ ‘omerele ; fata Rubber. 


Gutta Pere 
Ink: Leather Manufacture ; Oils, Foie, W anes, Paints Sond 
rnishes ; Paper Manufacture. Pv Teel Cow. 


pow) Candles ; Sugar, Starch ; 

fee tionery i General’ Reference end ‘Recet pee rem con Gen. 
eral Chem , Chemical Arithmetic, C Tables, 
ete.: ee "A ysis; Inorganic Chemistry; Organic 
Chemistry; Electro-' hemistry ; Addenda ; sent toany 
one in any part of the world who w 1 acnd his 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers and Importers 
810 Wainat t., Philadelphia, Pa.. U. 8. A. 
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FOR BUSINESS ME 





T™s BOOK of over 200 pages 

(5% x 8) contains complete 
working plans of more practical 
systems than were ever before 
condensed into the same space. 
The simple time-saving confusion- 
preventing ideas, which hundreds 
of successful business and profes 
sional men have found practical 





by actual test, are here clearly 


described and illustrated in every 


detail For months the experts 
of ‘The Business Man's Maga- FREE TO 
zine*’ have been gathering the SUBSCRIBERS 


information contained in this book, 


They have inspected the systems of the most progressive manufac- 


turers, wholesalers, mail order houses, professional men, and 


public service corporations; they have clipped the best system 


articles in business periodicals. From this vast store of brains 

they have selected those systems proved best by test; these they 

have boiled down that you may have, ready for instant use, the 

simple systems that will make your every effort more productive 
that will economize your time. 


We will give you a copy of the book with your 
subscription to 


The Business Man’s Magazine 


The Book-Keeper 


The magazine that contains 
more practical business ideas than 


BUSINESS MAN'S 
MAGAZINE - 


|| THE BOOK- KEEPER 


any other magazine in the world. 
Every issuc is filled with moncy- 
making —money-saving—ideas for 
every business man. Its con- 
tributers are successful business 
men who tell you of the methods 
that have helped to make them 
successful. For more than seven- 
teen years it has helped to create 
a higher standard in business me- 
thods, more economical ways of 
doing your every-day work. 
Regular departments in ““The Business Man’s Magazine’’— 
each one edited by a specialist—in addition to the special articles 
which describe the systems used by the leaders in every line— 
are departments devoted to Advertising Salesmanship—Account- 
ing--Business Systemo—Shorthand—Business Law—Factory Or- 
ganization. The entire field of business ts covered-~not a 
department is neglected—there is not a man in business who 
cannot gain many ideas of value in his own business froma 





year’s issues. 

Take this ad. to your newsdealer, or send us $1.00 fora 
year’s subsctiption to “The Business Man’s Magazine,” 
tion this paper, and we will give you a copy of the book ““Tabloid 
Systems.’ 

Add 60 cents for Foreign Postage. 


The Book-Keeper Publishing Co., Ltd. 
24 W. Fort Street, Detroit, Mich. 
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WEED'S TIRE GRIPS 


Positively Stops Slipping or Skidding 
They Make Bad Reads Good 


Send for Booklet “ 8” 
WEED CHAIN TIRE GRIP COMPANY 
28 Moore St., New York City 
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and disorders of the liver, Van Vieet- 

Mansfield Drug Co. ......6ccceeceeeees 48,968 
Pills, May apple, J. Q. Phillips .......... 48,0389 
Plows, listers, cultivators, and harrows, 

Morrison Manufacturing Co. .......... 48,933 
Peegneateee for the treatment of certain 

named diseases, E. BE, Sutherland Medi- 

GUND ORL 2s bb dcccncccéstbedasesccareeacs 48,951 
Preserves, jams. "jellies, butters, and mar- 

malades, vegetable and fruit, R. C. 

Williams & Co. seeeeeeeerrersrseerss 48,900 
Razors, H. Clauss ......cecsessesereses 48,916 
Remedies for certain named “diseases, Brown 

Bs: TR. . voccaccensepeceaves che 8,909, 48,010 


Remedy, corn, Fowler Medicine Co. 48,054 


Remedy for anemia and nervous diseases, C. 









iD (With esti abensstcese ebices«,. Ce 
Remedy for certain named diseases, ‘Capu- 

ee ON GO 6 os wan cadhé.eeeeseneRe 48,911 
Remedy for certain named diseases, Van 

Vieet-Mansfield Drug Co. .......-.+..++- 48,966 
Remedy for chicken cholera, roup and lim- 

berneck, J. BR. Crume ............++- 48,917 
Remedy for coughs and ailments of the 

throat and lungs, Van Vieet-Mansfield 

BE Os: va bencnsderedncsutecveces ibsas 48,902 
Remedy for diseases of women, Gerstle 

MeRISIMO OB. cecdescecscsaseccscecs 48,852 
Remedy for the cure of rheumatism, Van 

Vieet-Mansfield Drug Co. ....--+-++45 48,067 
Remedy, proprietary, Dr. Kilmer A Co., 

8,797 to 48,801 
Salve, Aid-Ant Remedy Co. ......... .. 48,005 
Salve, pile, Van Vieet- Mansieid Drug Co... 48,903 
Salves, Wi- da-me Company ......s.ss0+++> 48,969 
Screw drivers and screw driver holders, 

Patterson, Gottfried & Hunter ........ 48,936 
Seeds, Albert Dickinson Co. ......+..+++++++ 48,831 
Shovels, spades, and scoops, Wyoming 

Gewed “WEFeS ones cccscccsstascosrsce 48,962 
™, eee e goods, Na Kau Trading Corpora 

Coe evcccrccccesecesesccseeewes cece 49,0038 
Sizing” rain ngthening compound, Papyrhesion 

onsdnebaeseservenendsh trbswieeeences 48,811 
Bolas 4 newspaper metals, and Debbitt 

metals, Mechanical Metal Mfg. Co..... 48,931 
Stove =. Fritz Schult Jun. Abtiongeneil- 

GURRER. ore dusdennsies ¥oancnesstesseganed 48,781 
Stoves, REARS and ranges, Favorite Stove 

G& Man@e CO, ocsccccvcccccccsece 48,952, 48,053 
Stoves, ranges, furnaces, and parts thereof, 

Scranton Stove Works .........+..se+« 48,940 
Spices and mustard, EF. St Durkee & Co... 48,086 
Spurs, bits, and stirrup A. Buermann.... 48,814 
Surgical belts and bane ain a & Smith 48,805 
Suspenders and braces, men’s, Harris Sus- 

pender Co. ane bs demon eeiasebaduvers 48,991 
Syrups, flavorings, tonics, and extracts for 

non-intoxicating beverages, pevER, Lin- 

MOE Pvcdscevsnarteaadstagt sess ‘F 48,907 
Tea, Acke Merrall & Condit Co........... 48,974 
Tobacco, smoking and chewing, J. A. Clark 48,77 
Tonk oe rohan ..... ne Soabed 48,859 
Tonic, malt, McA voy Brewing Cec titans teas 48,930 
Trunks, J. F. Parkhurst & Son Co......... 48,065 
Typewriting machines and parts therefor, 

Oliver Typewriter Co. .....+6+-05> 48,960 
Vacuum tubes, X-ray tubes, and parts 

thereof, C. H. F. Muller .......+++++- 48.934 
Wagons, Auburn Wagon Co. .....++++5005: 48,906 
Washing preparation in .. dry or powdered 

form 8 William - ee enees w, ee .. 48,813 
Watch malnsp ngs, mer can Valtham 

Watch Co SO ee ec etes 4: 48,775 
Water, iene W. B. Matthews.......... 48,858 
Wheelbarrow wheels, Kilbourne and Jacobs 

Manufacturine Co. .....6-ceee cree renee 48,956 
Whisky, J. Cartum « ....-sceccceccreereees 48,815 
Whisky, M. Lange .........-cccceeseeerees 822 
Whisky, Loeb Bloom & Co......55--+eeeeeee 48,825 
Whisky, oe & Bakin ....- ees ccccccvere 48,826 
Whisky, P. J. Bowlin Liquor Co. ......--- 48,827 
Whisky, om Vieet-Mansfield Drug Co....... 48,837 
Whisky, Woolner TR codecees 48.840 to 48,842 
Whisky, Dreyfuss, Well & Co. 48,848, 48,849 
Whisky, Houck & Dieter Co. ...-++++++++- . 48,854 
Le Straus Brothers Co. .....-- caveee 48,861 
Whisky, Star Distillery Co. .....-.+++«-+ 48,864 
Wicks, webs, and woubines, Pisteher Manu. 

facturing CO, .. eee csceereeeete coveese 48,777 
Wines, Rosenblatt COs cccccecedeccccsosesce SB,0G8 

PRINTS. 


“Every One to Their Own Taste,” for flour, 


Piqua Flour Co. 1,561 


Cee teen eeenreaeeenee 





ted ve of the specification and drawing 

of Bh aga the ioone wih ‘be list, = any tent 

i office f rd ts, pro name and 
‘or cents, 

pF. of the tent desired ~ & gs 


han Address Munn & Co., 361 ig eB 
may now be cbtetent te Se & 
in named 


pit 


i 








THE BEST 


Powerful. white steady light, brighter 
than & 





)\ sss die oteoee site upleity oF ov aaety 
j Mlakee and ome nie own a 
No Grease, No Smo Nob Dirt, ° Oder \ 
Uver 100 different aiyles—every | jam 


THE BEST ©o., bg oe irae on Ohio. 








**STAN DARD’ 
Two-Speed Automatic Coaster Brake Hub 


Makes wheeling a delight, eliminates the drudgery. 


Do not 
- t 
Sure aces te ai tied eles eae se “Ws eae 
THE STANDARD COMPANY <«- «+ «+ «= Seaeanden: Conn. 


Sheet Metal 
Pattern Draftsmen “= 











canbe Ae S Gra beets 
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Saree bee 





as oe | 
ARTESIAN 


Sree 

ed Mortable Horee ty 

mis sl carpi 

WELL FRGINERRING AND GUBFLY 00. 


THE EUREKA CLIP 
most useful 








LET US BE 








he oe Boqinee Fi Vit ITER 


en 7 Bt, Milwankee, Wis. 





ODELS SB EXEERIMENTAL WLe*. 











&. V. BAILLARD. 24 Franktort Street, New York. | ¢.2 3f Law: 
yers, tore, is, ers, 
RUBBER. (ici sort" | BY nda ternipr tar 
in rin or! ” 
ee L.¥ ig in bes rh? ion for te. 


pag eB 
vee 


Va POSITIONS 
co eee oystatmente 


PARKER, STEARNS & SUTTON, suhace Goat Stew Vem 








BX PERIMENTA L work Sclentifically 
dd accurately executed. Models and sma)! machinery 
ryces & VOLKMER, 61 Fulton Street. 

‘elephone 5655 Job: 





8. EK. WORRELL 
Hannibal. Mu. 


DRYING MACHINES. 
oWENIS, 4 FAZERT,, BEASING: 


Lue pail Raa Works n the Un L ors. 








nited Star 
Avenue, CHICAGO. 





| 








MODELS forricreiticemanufecta 


MODELS iornorsideagnanufntared ang, 
Experimental & Model iio 


Gardam & 80n.45-61 Rose 8t,N.Y¥ 
CEMENT BOOKS, Pow to Das Pertinnd Cement, 60c.; Cement 














are 


WHAT 


ravens 
DO—HOW WE Do IT 
mACHINE 





price, Audress 








PATENTED ARTICLES 


NOVELTIE: 











(2g Magical Apparatus. 


rand Book Catalogue. Over 700 engravings 
%e. tag Tricks free. 
MARTINKA & ©O., Mfrs., 6 Sixth Ave., New York. 


MASON’S NEW PAT. WHIP HOISTS 


Adopted by pri fa New York & Boston 


Manfd. by YouNeY = pa. CO., Ine. 


Telegraphy i: 











ee fk ikompax x ae 
| LEARN WATCHMAKING 
Poe fk 











sintgeire 
» New York. 





We manufacture Mev AL Srz- 
onstes = all kinds, to 
ulpment; oes pric- 
sample or 


en nen rt advice’ 
Pes te. Dept. A. Cincianatl, 





[IVENTORS == 











“FOLLOW THE FLAG” 


There is nothing more assuring to the traveler 
than his knowledge of the fact that he is travel- 
ing on a firm roadbed upon which is laid the 
heaviest of steel rails, made true in all their curves, and that the train 
which carries him is of the highest standard of excellence known to rail- 
roads and is being guided to its destination by experienced minds, These 
are the conditions which become apparent to the frequent traveler on the 
Wabarh Line and which have made that line justly famous. 

The aggressive management, at. all times alert to the needs of the 
public, carry passengers in through cars between 
ST. LOUIS and CHICAGO 
Kansas City, Omaha, Toledo, Detroit, Niagara Falls, Buffalo, 
New York, Boston, St. Paul and Minneapolis 


AND BETWEEN 


Chicago and Pittsburg, Buffalo, New York and Boston 
C. S, Crane, G. P. & T. A., St. Louis, Mo, 

















361 Broadway, New York. 
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Packing (0. 


LIMITED 


Manufacturers of High Grade 


Rubber — 


Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Matting, 
Interlockitg Rubber Tiling. 


Also manufacturers of moulded 
special rubber goods of 
every description. 


and 


Write for catalogue. 


91-93 Chambers St., New York 


oe 








ana Wout Detate, Combined 


Gasoline, Gas, Kerosene. 
Send for Catelogue 
State Pewer Needa. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


few York Bang and 


Electricians! 


Draughtsmen! 
Everybody! 


FULL SIZE 
Seale gradeated t 6418 
fan —_ Protrac- 
tor be Spee 


WIET-ac 
de ts pont 


Combination 


Scientific American 


mies! FREE! 


A New, Scientific, yet Simple Device 
Pattern Makers! <.7.05.""" 


















MODERN MACHINERY 
LER N 


ci 
ein ergo" 


proposition 
Modern Machinery era Company, 


JUSTSEND ME ONE DOLLAR 


No. 13 


Cc. © Dp cnr tetvcnd cation te he P- 8. 
ths han wall Gites Se ¢ Pah can oan mag shez Save have goct wo So dane’ teial, Send 
best range in Bony ., lars and 
The Bristol Com: Waterbury. Conn, 


PP! 
them giving sa 
estimonials. 


WILLARD BUILDING 
ie-a2 CHESTNUT STREET 





JANUARY 27, 1906. 
A TOOL CHEST vedt rother. 


WERE YOU EVER, when called upon to perform some mech 
work, confronted by almost unsurmountable difficulties because you did not 
bave the right kind of tooi - Ana measurements? 

The W. a. Combi bi : and id 
Caliper, a Divider, a wens Edge, an A 
a Try Square, 4 Center Square, an An 
and many calene too numerous to mention, 
Takes ail measurements within ita scope, accur- 
ately and quickly. 





































ALWAYS 
































AT HAND Made of superior steel by expert mecbanies, 

by ’ no time or expense being spared to insure abe 
cies erie NEVER solute accuracy. The mech and 

fe the shop or man will find use for it under all circum. 

elsewhere. in THE WAY stances. Comes enclosed in a neat leather. 







ette case with metal trimmings #0 as to be 
conveniently carried in the pocket. Hereisa 


SPECIAL OFFER 


READ IT 

We Want to Increase the tra patie List to our 5 ee Journal 

The echatiea of civilization torn pe pn did new iit abreast. 
o 

a= = od prand t i best illustrated of ere. wamkat 

We ‘—— yaar you sagt 


R. euS iit 
yactecing $1.00, . and ve will a) woe MAC 
as represented 

tomorrow !f hisenth 


Suite 9158 Security | Building, Chicago 


every month fe for ney eet Re A 
if pot fest and we wiil refund your money. 
ee Sour dollar back 








RECORDING “INSTRUMENTS. 


jam Gauges, Volt- 


Pressure Gauges, V: 
rs, *Asuperocboters, Wattmeters, 
Phermoimeters. mare continuous 
instrument 

















GOLD MEDAL, 8ST. LOU 


















closet ; cooking , . 
weight, 400 ion, ‘Thousands in ria chet er YOU CAN MAKE FRI 
tisfaction. Write for full description and 






>3002°.35002", 





WM. G. WILLARD 
ST. LOUIS, MO. 



























tent Bost taut aa 


ee. Sone. © Pars 


Wreyciee. Fos Chicago. 1 








ThoPelix A, B, Duss Duplicator Co., Dans Bldg, 111 Joka 8, Bow York 


CRUDE ASBESTOS 


FROM MINES 
PREPARED R. W. MARTIN, 
tor Manutacturers use 









OFFICE, ST.PAUL BUILDING 
220 B’ way, New York. 
PERFECT - PUMP - POWER 

‘e attained only in the 

TABER ROTARY PUMPS 

and ditrabie, Will 


hot or 
vor thigh. 











caindaneeanete ee 








Bausch 3 


iy Bop iy ane ‘s 














@ ha be - i 


Perhaps You Want To Know 


Bausch & Lomb Optical Co. 
"Ro pase. 

















about 


105 Patten St., N. v.cmy 


LUFKIN 














OLDS GASOLINE 
ENGINE WORKS 





to the coals you will 
costs are 1-3 to 1-5 of steam, 
gasoline—adapted to all kinds of work. 

Send for detailed information applied 
to your requirements. 


961 Chestnut St. 
Lansing, (lich. 


American 
suction Gas ' 





Olds Gas Engines and American 
Suction Gas Producers are built in 
the same plant—engines 2 to 1,600 h. p. 
—producers 4 to 2,000 h. p. 

We Anow each complete plant (pro- 
ducer and engine) will run right before 


if‘leaves the factory, perfectly adapted 


use—operating 
1-2 of 


AMERICAN SUCTION 
GAS PRODUCER CO. 
961 Chestnut St. 
Lansing, Mich. 












STEAM USERS 


Rainbow Packing 


The original and only genuine 
red sheet packing. 

The only effective and ' 
“economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 


































NAT'L CO-OPERATIVE REALTY CO. 
ATHENAEUM BLDG., CHIC 



























Manufactured exclusively by 


PEERLESS RUBBER [iFG. CO. 
16 Warren St., New York 







FOR MECHANICS. 
| Sy Send for Free Catalogue No. 16 8. 
The L. S. Starrett Co., Athol, Mass., U.S.A 
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- 'The Way to Get Out of a Hole ~ 
Is Not to Get into It : 


In mentees with this 
Combt: ple- 





ny 6 Magte Law wn for showing 
ots, Gon. r lilstration ms im 
Meolels and Specimer in witnont | 


vious ition, "ciitlanaly "Tigghted and 
| agate om wel ockete Send for circular. | 


Williams, Brown & Earle 





























Dept. 6, 918 Chestnut St., Philadelphia, Fa, | beam Holler G Gauge zou 
A ver Yor singi . a — mn 
saver for # le, dou or = eee measuremen' 
ished and -plated. $1.25, postpaid. Fo eS 






GOODELL-PRaTT COMPANY Greenfield, Mass. 


Presses for 
Sub-Press Work. 





















Gas Engine Generators 


Steady light from an ordinary 
gas or gasoline engine 


Rochester Electric Motor Co. 


























TAPES AND RULES 

















